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New Car-Wheel Boring Machine. 

For boring wheels a very stiff machine is 
required. It is the usual practice to finish a 
wheel with two cuts, the first or roughing 
cut taking out the most of the metal to be 
removed. The finishing cut is run through 
at a fast feed, taking out very little metal. 

This work is foreed to the utmost capacity 
of the tools. It therefore, important 
that the machine should be very stiff and 
perfectly rigid under the heaviest cuts. 

The car wheel boring machine we illus- 
trate on this page is one of the strongest 
machines built for this purpose. The 
weight is 8,400 Ibs. The metal in the up- 
right is distributed in the very best man- 
ner to resist the strains to which such a 
machine is subjected. It will be noticed that 
the form of the upright is not square or rect- 
angular in section. It extends well back, 
and in front encircles about one-fourth the 
diameter of the chuck. 
affords a broad base, and 


is, 


This arrangement 
very up- 
right, preventing any spring in the machine. 
Mr. C. C. Millard, 


strong 


President and 
swporiniendent of the Indianapolis Car and 
Manufacturing Company, states that he has 
bored 150 wheels in ten hours 

these machines. Core was from 38 to 33 
inches; size of finished hole, 44 inches; depth 
of hub, 7 inches. 

The chuck is made very strong in order to 
stand the hard usage such a machine usually 
receives. The crane is so constructed as to 
swing directly over the center of the chuck. 
By this arrangement the handling of wheels 
is greatly facilitated, carried by the 
crane to the center and dropped into posi- 
tion. 


how 


on two of 


being 


The cone has three speeds fora 5-inch belt. 
The feeds are operated by belt, and have 
ample range. The boring bar is operated by 
a steel rack accurately cut. It 
weighted, and has quick return. 

This machine is built by the Niles 
Works, of Hamilton, Ohio. 
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is counter- 


Tool 


New Screw Machine, 


We present herewith an engraving of a 
new screw machine, the invention of 
B. Secor. The bed of the machine, the gut 
ter which surrounds it for catching the oil, 
and the head for carrying the spindle are all 
in a single cesting. 


Jerome 


The legs are of a shape 
which is calculated to give great strength and 
rigidity, and are bolted to the bed. The 
spindle is of steel, is hollow, and has ground 
journals. The boxes are lined with the best 
baL bitt metal, so that no other metal comes in 
contact with the spindle, 
become worn out, 


When these boxes 
they may be re-babbitted 
und bored by a special device exactly parallel 
with the top and sides of the bed. This is a 
very difficult operation to perform on some 
other machines built for the same kind of 
work. The cone has three speeds, and is of 
unusually large diameter for the size of the 
machine, 

Between the box and chuck upon the 
spindle is a hardened steel collar. The end 
play of the spindle is taken up by a collar 
fitting a thread upon the spindle at the 
small end of the cone. a screw 
which holds the collar 


By slacking 


from turning, it may 


be turned so as to take up all the end play, 
and adjusted as desired. 


The chuck for hold 
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New Car 


ing the wire is a new and valuable feature of 
this machine. It has three jaws, which are 
adjusted by a worm and wheel. <A thread is 
cut inside the wheel to fit a thread upon the 
spindle. The worm is operated by a special 
for that 
composed of six wedges placed above each 


wrench made purpose, Jaws are 














NEW 


other to form the three turning 
the worm the wheel is made 
the spindle, 


which open or close the jaws. 


jaws. By 


to move along 
three 


By 


carrying with it wedges, 
this con 
struction of parts one set of jaws is made to 
that will 


without the 


answer for holding all sizes of wire 


pass through the hollow spindle, 
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30RING MACHINE, 


the | 
A sleeve passing | 


necessity of extra jaws and sleeves, as is 
many 
through the spindle has a collar at one end 


cas? in instances, 
to open and close the jaws of the chuck, 
while the other end of this sleeve is connected 
with a hand lever. This lever is well sup 
ported by a link and blocks, with large wear 
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and is designed to exert u direct 
the An end 
sleeve will open and close the 


ing surfaces, 


strain upon sleeve motion of 


the 


jaws of the chuck. 


L inchrof 


The wire is placed through the spindle and 
collar upon the stand, and held by a thumb 
When the 


screw upon the collar. jaws of 


~ “ies 
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the chuck the 
forward by means of the weight shown at- 
tached to the collar. the jaws, 


the wire is not pushed forward, as is the case 


are opened, wire is pulled 


In closing 


with some other screw machines, and which 


has proved a serious difficulty upon some 
kinds of work. 

The turret attachment for holding the tools, 
instead of 


of a lever in the usual way, is operated by a 


being moved to and fro by means 


toothed segment placed underneath the top 
slide, and engages teeth in a wrought iron 
racket into the back side of slide. 
ment has an upright journal which passes 
through the top of slide and has a tapered fit 
in the end of lever. By loosening the nut the 
lever may be changed around to any desired 
position, which is often a decided advantage. 

The large wearing surface upon top of the 
segment coupled with that of the upright 
journal forms a very strong and durable sup- 
The cam or 
star wheel for revolving the turret is made of 
solid steel so that there is trouble from 
the teeth working loose and coming off. The 
bearing for the turret is formed by a taper 
journal of steel ground to a fit as usual, and 
is made solid with the star wheel, and hard- 
ened. Thetripping, locking and shifting de 
vices are of steel, and very simple. 


The seg- 


port for the end of the lever. 


ho 


The locking device is provided with 
and has tapered fits for taking up all lost mo- 
tion when it appears. 

The turret slide may be readily held in any 
desired position by one set screw. 

The cutting-off attachment is adjusted by a 
screw placed in the center of the machine, 


gibs, 


which is adjusted by means of a hand wheel 
shown under the end of spindle. 

Where the screw takes hold of the cut off 
rest it is covered to protect it from the chips 
and dirt, 
a toothed segment 


The slide is operated by means of 
attached toa handle and 
gearing with a rack on the under side of the 
slide. The gauge screws for cutting off have 
friction attachments which are free from the 
objections to jam nuts, and are thoroughly re- 
all circumstances, 

the 
plate is surfaced to a fit and may be 
tightened at time by scraping. 
Small shelves attached the 
bed for the reception of gauges and tools. 


liable under 


There is no gib upon slide but a side 
any 

are to 
A new friction clutch is used upon the 


counter shaft of this machine, which is sure 


and powerful in its action, at the same time 
simple in construction and has large wearing 
surfaces, therefore is but little liable to get 
out of order. 

These screw machines are being introduced 


by KE. P. Bullard, 14 Dey st., New York. 
ie 


The Mechanical Engineering Section of 
the Franklin Institute, 


cided 


Philadelphia, has de- 
to choose and recommend a national 
of teeth, by which all 
cut tecth of the same pitch and character will 
what the 


standard system gear 


mesh correctly together, no matter 
diameter of the wheel. 

With this object in view, makers and users 
of gearing are invited to offer suggestions as 
to form of tecth, progression of pitches, &c., 
The 
Institute would also like to receive from gear 
20 to 100-toothed 
with 
plainly marked. 


for the most practical national standard. 


makers tracings of teeth for 


wheels, two inch pitch, centers and 


radii of curves, &¢., 
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Notes on Machine Tool Construction. 


‘“AN ESSAY ON MODERN MACHINE 


TOOLS,” BY JOHN RICHARDS. 


FROM 


It is hard to realize, with the perfection 
we now see in machine tools, that there are 
men yet living, and working, who assisted in 





making the first planing, slotting and other | 


standard machines. 

It is a common thing 1n England to meet 
old workmen who learned their trade in the 
works of Roberts, Maudslay, Clement, Bod- 
mer or Nasmyth. 

Bodmer, who invented more that has con- 
tinued in use than any one among the original 
tool makers, completed his principal ma- 
chines after 1840. Whitworth, who added 
much, 
passed away. 

It was the writer’s privilege, a short time 
since, to go over the old works of James 
Watt, at Soho, where tools that he planned 
and erected seventy years ago, are at work 
alongside the latest designs from Manchester. 

The first large engine lathe provided with 
a slide rest, and the details required for 
various kinds of work, was made by Mauds- 
lay, and is yet in use at his works in Lon- 
don. Roberts’ first planing mill is at the 
Kensington museum, but might be in the 
shop, as it is by no means an inferior imple- 
ment. 

This country is the only place where there 
has been much variation from English prac- 
tice in machine tool making. In all Euro- 
pean countries the Manchester designs are 
closely followed, and three. fourths, or more, 
of all the tools made in the world are of 
this type. 

* * * 


* * 


During twenty years past the methods of 
turning and planing have wholly changed in 
Europe. Pointed tools, files at emery have 
given place to broad tools, rapid feed, water 
cutting and scraped surfaces; the latter 
scraped by hand when not finished in the 
machine. The saving thus effected is very 
great, not only in time, but in files, emery, 
and the care of tools. The work is more 
true, and surfaces better adapted for wear- 
ing. 

* 


Box framing for machine tools has added 
a great deal to their strength and appearance 
also, at the same time, saving metal. The 
difference in the rigidity between a box and 
rib section is something which cannot be 
realized, except by experiment. 

* * * * 

In England planing machines form a strong 
contrast to the other tools. They remain nearly 
the same as they were made at first. No im- 
provement to speak of has been made. The 
gearing is driven by one band, on pulleys not 
more than half the diameter of those em- 
ployed in this country; consequently, the 
bands have to be wide, difficult to shift, and 
are passed over an idle pulley, so the shifting 
distance is two widths of the bands. 

The difference in speed between the for- 
ward and back motions is gained by a sleeve 
and train of wheels, as it was in this country 
twenty years ago. 

The platens are driven by pinions, usually 
of small diameter, and, unless extremely 
heavy, are apt to lift when heavy cutting is 
done. 

Considering the improvements made in 
other kinds of machine tools, English plan- 
ing machines are an anomaly. For heavy 
plain work they do very well, but for small, 
precise work they are far inferior to American 
machines. 

The improvements made in planing ma- 
chines in this country have been as follows: 

1. Placing a large intermediate wheel be- 
tween the pinion and rack, to avoid rubbing 
and lifting action. 

2. The employment of two hands instead 
of one to avoid gearing, and permit the for- 
ward and back motion to be re ;ulated at 
pleasure. 

3. Narrow bands moving at a high speed, 
so they can be shifted with precision, and 
quickly. 

4, Operating the feed motion from the 
driving gearing, instead of by tappets on the 
platen. 

5. Differential shifting gear that moves one 
band at a time, and prevents the ‘‘ screech- 
ing” always heard on European machines. 

6. Arranging band-shifting devices, so a 
machine can be stopped or started independ- 
ent of overhead shafts. 

These improvements are all of importance, 
and contribute to the efficiency of machines, 
both as to the saving of time and the quality 
of work done. 

* 


* * * * 


* 


” * x . 


In Europe there has been of late years a 
gradual abandonment of common planing 
machines in the heavier kinds of work. 

Moving the work on a running platen has 
a limit of adaptation. A large planing ma- 


chine of this kind is generally an unprofit- 
able investment—clumsy, expensive, and sel- 
dom in use. 

When work becomes many times as heavy 
as the implements required to cut it, there 
are good reasons for moving the tools instead 


is still living, and Fairbairn has only | 


of the piece. This principle is traceable 
through all machine-tool practice of our day, 
but is especially marked in the case of plan- 
ing appliances. Mammoth machines, with 
running platen#to plane eight, ten or twelve 
feet square, are now seldom made, except in 
this country. 

Four feet square may be called an eco- 
nomic limit for running platen machines. 
Work larger than this seldom has more than 
spots to be planed, and most any skilled tool 
maker will find a way to plane such- pieces 
with one-fourth the expense of a huge plan- 
ing machine. The matter has been overdone, 


land it is to be questioned if machines of 





more than six feet capacity do enough cut- 
ting each year to pay interest on their cost. 
A large sole plate, with portable tools for 
planing and boring, is, in most cases, all that 
is required. 
* 
Screws give a smooth and perfect motion 
in planing, and for the heaviest cutting, such 
as ‘‘edging” plates, are better than a rack 
motion. The objection which seems to have 
prevented a more extended use of screws has 
been the wear of the nuts. This is not to be 
wondered at, however, when they are 
usually made of soft metal and only one 
used. There is no reason why several nuts 
cannot be employed. The shorter such nuts 
are made the better. This remark is true of 
all screw nuts subjected to strain, because 


* * * * 


~\ 


Scale 50 lbs 


this is certainly true. Planing, slotting, drill- 


ing, milling and other machines are made 
with more strength, better adaptation, and 
are more apt to suit those who purchase and 


use them. 
* 


* * * * 


The width of a frame is not often thought 
of as a matter affecting the convenience of a 
lathe, but it has become so, in a serious de- 
gree, for those exceeding 30 inches capacity. 
The conditions demand that a workman can 
bring his face near to a tool in order to sec its 
action. In boring his head must pass be- 
yond the center of a lathe in order to inspect 
tools. In the smaller class of work he is 
continually placing and removing pieces, 
so that access to a lathe is a matter of no lit- 
tle importance. 

In some modern lathes, even of the better 
class, the frames are as wide as the diameter 
that can be turned, and added to this is the 
apron, which, to hold its various complicat- 
ed details, must be from five to ten inches 
deep, so that a man standing on the floor can 
not get near the tool. This.is a result mainly 
due to rib frames, because in a lathe having a 
box frame, the transverse dimensions of which 
will be equal to one-half the lathe is to turn, 
will be found sufficiently rigid and _ will 
stand as before said more torsional strain 
than an open one twice the size. Consider- 
ing the merits of box framing for all machine 
tools that have to resist heavy strains, it ig 
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the tendency is to lengthen the pitch of the 
screw and shorten that of the nut. A long 
nut on a screw press soon ‘‘sticks fast.” 
The frames of planing machines require 
more rigidity than in the case of any other 
machine tool. The patents being inflexible, 
or nearly so, the least deviation in the main 
frame causes an unequal bearing on the ways. 
Such frames should, whenever possible, be 
made of a box section, so as to resist torsion, 
The common method of having two side 
rails with cross girts is one of the weakest 
forms that can be adopted. <A frame of this 
kind, whether for a planing mill or lathe, is 
easily ‘‘twisted,” no matter how heavy it 
may be. When a foundation is depended 
upon and the machine frame is not mounted 
on ‘‘legs,” a rib frame is not open to the ob- 
jection named; but in all cases, when a ma- 
chine frame stands on legs, the frame should 
be as nearly inflexible as it can be made, and 
rest on as few points as possible. Three are 
better than more. In fact, three bearings 
for frames of any kind is the best method of 
keeping them true and avoiding strains. A 
central support to sustain weight is no objec- 
tion, but such supports should have a small 
bearing at either the top or bottom. 
’ x x * i” 
Engine lathes have the chief place among 
machine tools. The ruling form in machin- 
ery is cylindrical, and the chief operations in 
finishing are performed on lathes or other ro- 
tary machines. The diversity of purposes a 
common lathe can be applied to is marvelous 
—turning, boring, drilling, milling, screw and 
wheel cutting, are all among lathe functions 
and can be performed with but little change 
or adaptation. Considering the important 


ed than other standard machine tools, but 


| grinding. 


] : | off without trouble. 
place filled by engine lathes, it will seem a/ ad * 
bold claim to assert that they are less perfect- | 


a 


Linch 


strange the method has not sooner been 


adopted. 
* - * * * 

The taste, or want of taste rather, that 
leads to ornamenting the framing of ma- 
chines in this country has done much to dis- 
parage American skill, and in many cases 
prevents the sale of export orders which the 
working qualities of the machines would 


otherwise command. 
* 


* x 


The expense of fitting a carriage so as to 
have a positive movement is twice as much 
as to mount it on angular ways and depend 
on gravity or springs to keep it down. This 
is a matter of some obscurity, and it has, to 
many, beena problem why so many lathes 
were made with angular carriage guides. It 
is a question of expense. A carriage mount- 
ed on the top and edges of a frame must be 
well fitted ; there is no chance for emery 


boring, and such work as is done on the 
Pacific Coast, no method is so good as to gib 
a carriage over the edge of a frame, allowing 
ample wearing surface at all points, It is 
sometimes claimed that carriages having a 
positive fit will wear loose at places where 
they are most used. The same thing is true 
of the angular ways, and in a much greater 
degree, only that in light work such wear is 
sensible in one case and not in the other. 

For general purposes, a lathe carriage 
should be so made that it can be at once 
‘stripped ” and left free for boring, drilling 
or other purposes. <A swivel tool rest that 
cap be moved to any part, is much better 
than a traverse block which cannot be taken 


~ n * 


The marvelous ingenuity displayed in con- 
triving feeding devices for engine lathes has 





For face work, heavy cutting, or | 


‘not improved them proportionately. The 
apron gearing of a common lathe contains as 
much detail as a calender clock, and there 
| seems to be a studied effort to hide the parts 
and render them inaccessible. 
Pe 5 
| For ordinary cases, and considering the 
complication of what is called a rod feed, 
it is doubtful if much is gained over having a 
|good screw motion for all purposes. If a 
screw is large enough, has a long nut made 
| of hard material, it will last much longer than 
| one of the complicated aprons and cause no 
detention for ‘‘repairs.”” Such a screw, made 
reversible, so it can be changed, end for end, 
if worn in one part, will last for a dozen 
years under severe duty; and the perform- 
ance of a lathe arranged in this way will gener- 
ally be equal to those that are more elaborate. 
Rack feed can, however, be made durable 
and strong, and has the advantage of starting 
at any point without delay. 
* * * 


There are far too few face lathes employed 
in machine shops. Except for very large 
work, they are rarely seen. 

A long frame is seldom used for lathes of 
large raeoap: & and a shifting tail stock is 
generally in the way. Pieces of large diam- 
eter are always short, and there is much 
gained by having clear access to their front. 
A man cannot well stand on the carriage of a 
lathe unless it is a large one, and unless he 
does the frame and tail stock are in the way. 
The principal difference, however, between 
face lathes and those on long frames is in 
their cost. For example, a face lathe to turn 6 
feet, with compound rest and self-acting feed 
in all directions—a portable or movable head, 
for boring and supporting mandrels, will 
cost about one-half as much as a common 
lathe of equal size. For jobbing and general 
purposes, where the work is often changed,a 
face lathe will do more work, and, as before 
remarked, is easier to operate. 

Making lathes of large capacity on the 
same model as small ones, is like large plan- 
ing machines, and the same remarks will ap- 
ply in the two cases. If a face lathe is proper- 
ly arranged, so as to receive strong, stiff stud 
mandrels, work can be mounted in less time, 
and even smal] pulleys can be turned as fast 
and as well as on small lathes. 

There are many hints about tools to be 
gathered from the constancy with which they 
are kept atwork. <A large planing machine 
or a large lathe, ona long frame, are gener- 
ally among those tools out of use. 

* * * * 


The tendency with boring tools is the same 
as in planing or other processes, that of ad- 
justing tools to the work instead of moving 
work to the tools. What is called a horizon- 
tal boring machine in this country has for 
some time been going out of use in England. 
it is an expensive machine that will bore but 
one hole at a time, and so arranged that the 
work must be moved for adjustment. At 
least one-half of the machine is devoted to 
holding and feeding the bars, and so import- 
ant this seems, that pieces, no matter how 
heavy, must be moved up, down or trans- 
versely cach time a hole is to be bored. The 
latest and best adaptation of boring appli- 
ances is to have a large solid plate or box 
covered with bolt ways, so work can be fas- 
tened at any part and in any position; the 
boring spindles driven and fed by independ- 
ent ‘‘heads,” that can be fastened in an 
position, and can be of different sizes, to sult 
the size of bars used. The heads can be car- 
ried anywhere, and can be used on large or 
small frames, as the work requires. 

* * * * 


x * * 


* * 


¥* 


For accurate boring, a traveling carriage, 
as in the case of a lathe, is sometimes better 
than a bar with longitudinal feed, but the 
distinction between the two operations is so 
obscure, that few workmen understand it. 
Feeding bars, when properly mounted, will 
bore ordinary holes true enough, and this is 
all that is required, except for steam or water 
joints, 

Light work that can be easily adjusted, 
may be done on drilling machines quite as 
well as by horizontal boring machines, and 
the next tool in succession should be one 
where the bars can be adjusted, and several 
used at once if required. 

* * * 


* * 
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Test of a Steam Generator. 


The following is a summary of a test of 
Bate’s steam generator, which was described 
iin full in the AMERICAN Macurnist of Feb. 
| 12, 1881. The test was made by A. Wilkin- 
| son, M. E., upon two of Bate’s duplex boilers 
|in use for the past three years. 

The test was begun at 6.45 A. M., and con- 
cluded at 6 Pp. M., running the entire day, or 
10% hours. Preparations were previously 
/made for conducting this test with every de- 
gree of accuracy, A tank located in the 
| upper story of mill was filled with water 
| from the street mains, which in turn was 
| connected to a steam pump delivering water 


1 
| 
| 
| 
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to the boilers through a coil heater at 185 
Fahr. The water level was duly noted and 
marked. The indicator was applied to the 
engine, and cards taken periodically through- 
out the entire day, showing an average of 
166.7 indicated horse power. The engine 
was of the Corliss type, built some twenty 
years ago, and was found in a reasonably fair 
working condition. The coal used is known 
‘Schuylkill pea,” and was carefully 
weighed, amounting in total to 4,476 pounds 
for the entire run. Weight of water was 
determined by measurement, and computed 
at 62.5 pounds per cubic foot, making a total 
of 50,778 pounds, which, divided by 30 
pounds, the factor of horse power, shows a 
duty of 168.5 indicated horse power. This, 
divided by number of pounds of coal, shows 
an evaporation of 
11.34 pounds of 
water per pound of 
coal consumed. 
The lower Boiler 
60 inches in diam- 
eter, and 16 feet 
long, containing 51 
tubes, 4 inches in 
diameter, and in 
lower section, 32 
tubes, 4 inches in 
diameter, and 5 
feet long. The 
lower boilers are 
connected to the 
upper boiler, or 
steam drum, 42 
inches in diameter 
by 17 feet long, by 
3 necks, 12 inches 
in diameter, mak- 
ing a total heating 
surface of 13801 
square feet. The 
furnace bars meas- 
ure 83 square feet 
under each boiler. 
Diameter of Cylin- 
der, 204 x 48 ins. 
Revolutions 
per minute. . 
Speed of piston 
in feet per 
minute......428 
Factor of horse 
power due 
area and ve- 
locity. ......4.28 


as 


53 










° | power, or 47,482 pounds for the entire run 


showing a loss of 6.5 per cent. by condensa- 
tion, etc., in cylinder and pipes. 


* le 


Straw Burning Portable Engine. 


In many parts of the grain-producing West, 
the fuel problem is one of great importance. 
Vast stretches of country are entirely treeless, 
and coal is not to be had except at such 
prices as place its use substantially out of the 
question. In this section, however, straw 
which in the Middle and Eastern States is 


valuable, is practically worthless. 

It has been demonstrated by experiment 
that a ton of straw, if burned in a properly 
constructed furnace, is fully equivalent to 
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Boiler pressure (average)........... 75 Ibs. 
ee ee Terre 183 7 
none BEIT oe4e's5005s oe see 149.8 
a Oo ee ree 166 7 
Coal consumed per hour per I. H. 
Be cn ean staan oe orks 3.1 
iba. (Of mater total’... .s<cns<saa:s 50.778 
* ** opal Oa ere Seah cree ane 4.476 
Evaporation per 1 Ib. of coal....... 11.34 


It will be evidenced by the close proximity 
of horse power of boiler and engine, that the 
steam furnished by these boilers was com- 
paratively ‘‘dry,” more especially so when 
the horse power of engine and weight of wa- 
ter are placed in juxtaposition and so con- 
sidered. 

The three accompanying cuts show the av- 
erage duty. 


Using the terminal pressure in 
these diagrams, as a measure of steam con- 
sumption, Mr. Wilkinson finds the same to be 
26.5 pounds per hour per indicated horse 
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one-half ton of coal, so that it is only neces- 
sary to consider the mechanical construction 
of the boiler, with reference to the peculiari- 
ties of straw asa fuel, to afford a solution to 
the fuel problem, so far as the Northwestern 
agriculturalist is concerned. 

We present with this engravings of a straw 
burning portable engine and boiler, built by 
Russell & Co., of Massillon, Ohio., which 
seems to be well adapted for the purpose. 
These engines are made in various sizes to 
suit different requirements. The general 
construction of the engine is not materially 
different from other well-constructed engines 
of the class, the chief difference being in 
the construction of the boiler, for which 
reference may be had to the details as illus 
trated. 

It will be seen that the shell contains fire 
and return flues, the gases passing from the 
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one set of flues, and returning through an-| The Western Union Telegraph Company, 
other set where the unconsumed portion en- | since their recent gobble of the latest rival 


of 


second 


ters the smoke stack. In the end 
boiler remote from the fire box is a 
combustion chamber, in which is placed a 
fire brick deflector plate. This plate serves 
not only the purpose of deflecting by an easy 
and natural turn the hot current from the 
fire flues into the return flues, but what is of 
more importance, being kept at a red heat by 
the impinging gases from the fire tubes,it fur- 
nishes at all times the heat necessary to rekindle 
any gases that may have been quenched in 


their passage through the fire tubes. The 
air necessary for the combustion in this 


chamber is furnished by proper openings. 
By means of the long run and the arrange- 
ment of combustion chamber, the combus- 





the | 











































company, are evidently trying to earn (?) a 
little more money with which to pay divi- 
dends on their watered stock, and have 
adopted a new dodge. Recently, desiring to 
send a telegram from this city to Brooklyn, a 
friend of ours was invited by the liberal cor- 
poration to pay fen cents car fare additional 
for carrying the message four blocks, Our 
friend sent his message by boy, and saved 
considerable time and thirteen cents by the 
operation. 


-_- — 

John Miller bought a planing mill at Dun- 
kirk, Ohio, a month ago. He lost a finger 
the first week, two fingers the second, and a 
whole hand the third. The mill is now for 
sale.—N. Y. 


The objection- 
able dark coating, 
the English 
Mechanic and 
World of Science 
which most bronze 
statues soon ac- 
quire, with the 
look of cast iron, 
does not consist of 
sulphurate of cop- 
per as commonly 
supposed, but of 
a mixture of for- 
eign matter with 
oxides of the 
bronze metals. 
This cannot be re- 
moved mechanic- 
ally, or by dilute 
sulphuric acid, but 
yields readily to 
treatment with a 
concentrated solu- 
tion of carbonated 
ammonia, applied 
with a brush. 


Sun. 


says 


Re 

The plumbers of 
St. Louis, becom- 
ing tired of living 
in plain — stone- 


front houses, have 
struck for higher 
wages and carried 
their point. 


Now 
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tion is as nearly perfect as in the case of | they will live like Chicago plumbers, ia mar- 


other fuel. 

The steam is taken through a dry pipe, 
aud the boiler is completely lagged-—two re 
cent improvements not shown in the per 
spective view, 

Although these boilers are designed espe- 
cially with reference to the use of straw as a 
fuel, yet in raising steam to start, or at other 
times, if advisable, other fuel may be used to 
advantage. Inorder to fit them permanently 
for the use of other fuel, it is only necessary 
to change the grate. 

These boilers are made, we are informed, 
of the best material, thoroughly stayed, and 
are rigidly inspected in all their parts before 
being passed. 

The features of the running gear and other 
parts of the engine, together with the 
convenient arrangement of the details and 


fire box to the other end of the boiler through | appliances, may be seen in the engraving. 





| ble fronts on the boulevards.—Southern Man- 


| 


| and using them in our presses, 


ufacturer and Builder. 
0 SS = 
Gordon, who some years ago was the great 





printing press manufacturer, distanced all 


competition, and made, it is said, ove 
$600,000 within six or eight years, On 
one occasion he was traveling by rail, 
and occupied a seat by the side of one 


of his competitors. Said the latter indi 
vidual: have been borrow 
ing your devices, some of them patented, 
I think w« 
ought to pay you something for the privi- 
lege.” ‘‘ Don’t mention it,” said Gordon, 
“if you begin to pay royalties, you will 
search for ways to avoid such payments, and 
will bring out new improvements. I don’t 
want any royalty. Go right along with your 


‘*Gordon, we 


copying.” 
} 7S 


Improved Upright Drill. 


The accompanying engraving represents 
an“upright drilling machine built by W. F. 
& Rockford, U1., which 
sesses some features in the way of improve- 


John Barnes, pos- 
ments worthy of notice and upon which we 
ure informed patents are now pending. The 
design and patterns were made by this com- 
pany for the purpose of furnishing themselves 
with machines for use in their works, since 
doing which they have concluded to com- 
mence their regular manufacture for the 
trade. 

The table or platen turns in the supporting 
arm, which may be swung around the post 
and out from under the spindle when desired. 
It is raised and lowered by means of a screw, 
the handle of which 
easily reached by the operator when in his 
natural position. The platen as well as the 
arm is clamped by clamping screws having 


is situated so as to be 


attached levers, which renders the operation 
quick, and saves time spent in looking for 
wrenches. 

The spindle which is made of cast steel is 
counterbalanced by means of a weight in the 
hollow column, It is fitted with the Morse 





twist drill taper, and is fed witha lever feed, | 


a quick return motion being provided for by 
a second lever, 

The shipper is so located and arranged that 
the operator uses his foot for stopping and 
starting, thereby keeping his hands at liberty 
to handle the work. 

The cones have four changes for belt, all 
gearing and racks are cut, the bearings are 
long, and throughout the intention to make a 
good tool seems to have been carried out. 


eae 


Building a Foundry. 





By D. West. 


THOMAS 


When a man is about to construct a foun- 
dry, he cannot give the matter too close at- | 


tention. Let him make lines and rub them 
oul again untii i.e 
his ideas; then make three or four tracings, 
and submit them to as many different prac- 
tical foundrymen, with the that 
they find all the fault with them they pos 
sibly can. Let these men examine the draw- 
ings with great care, and present their opin- 


gets something that fills 


request 


ions—especially their objections—in writing. | 


Then, with a mind unprejudiced, let him con- 
sider their opinions, and adopt whatever is 
good, 

The idea that should be prominent is that 
the plan of a foundry should be decided 
upon from a consideration of the particular 
class of work for which it is to be used, and 


other controlling circumstances, such as the | 


general character of the land, the position of 
a railroad, river, lakes, streets, ete., etc. 


To attempt to show a plan for the con- | 
struction of a foundry that should be of any- | 
: ; “ae | 
thing hke general use in building would be | 


foolish, since scarcely any two foundries | 


The 
are so many unhandy foundries is not always 
evidence that the designer in fault; 
considering the location other 
buildings, and circumstances over which he 
had no control, he may have done the best 
that could have been done. 

There is one thing, however, builders or 


ought to be built alike. 


was 


since, of 


fact that there | 


| with every enterprise. 


designers are greatly to be blamed for, and | 


that is for not providing for enlargement. 

If there is not much business or capital to 
start with, the small shop, having only one 
cupola, one crane, one pit and one oven, is 
not the building that should be made on 
paper. The proprietor or designer should 


take into consideration his available ground | 
room, and then make a drawing or plan as if | 


he were going to build the largest shop that 


| 


could possibly be constructed on the grounds, | 


If there is room for three or four cupolas, a 
couple of air furnaces, five or six cranes, a 
number of different-sized pits, and several 
good ovens, let them all be carefully located 
on the large plan or drawings. When the 
drawing is completed, let him consider what 
portion of his large shop would be the best 


and cheapest for him to construct, with the | 
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prise to start with. Then, when his business 
increases, and he wants another crane, cupola, 
pit or oven, he will only have to look at his 
original drawings, and there are places for 
When he builds his shop larger, the 
builder can find studdings, bolts or broken 
brick work to securely fasten the extension to, 


them. 


It is not intended that the reader shall take 
the word to the usual 
kind of extensions that are added to foun- 
‘* pigeon holes,” 


‘* extension” mean 
dries, suchas ‘‘ dog houses,” 
ete., and which, wherever seen attached to 
the main shop, are sure signs that extension 
was never thought of, or provided for, when 
the main building was first planned 
There is no intention in this to show how 
to build fine, large shops, but rather to show 
to the man of small capital that before he 
starts to lay out his money he may, toa great 
extent, by careful study and management, 


ii 


a ia 


IMPROVED 


make his httle enterprise a running success 
Many a man has failed for want of judgment 
in the beginning. 

There are two things that are connected 
One is the advantage 
When a 
is evidence that he 
has not deeply investigated the subject. A 
man who takes every element and business 
thoroughly 
them, not only can know what is best for him 
to do, but will be inspired with such confi 
dence and energy that the word ‘“ failure” 
would have to be printed in larger type than 


and the other the disadvantage. 
man does not see both, it 


point separately, and dissects 


is yet used for him to see it. 

In building a foundry, the shop should be 
built high. The medium height for shops 
that do crane work is about twenty feet. This 
measurement is from the floor to the large 
girders, or beams, that the top of the crane is 
held by. 
built high, so as to give plenty of space for 
the gas, smoke and steam (which is always 
generated at casting time) to raise up over 
the men’s heads. 


Wat 
Ll 
tT 
| 
iI 
| 
| 
{| 





Up 


In fact, any foundry should be | 


To carry hot iron through | 
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that is not only unpleasant, but has been the 


means of workmen getting badly 
burned. 

The next point, and one of great import- 
ance, is to have the shop constructed so that 
plenty of light will be admitted from the 
roof, well A dark 


foundry is not only disagreeable to work in, 


many 


as as from the sides, 
but is the cause of many rough and poor 
castings. It is also a great drawback in get- 
ting out work fast. 

A foundry that is built for large, heavy 
work cannot be too strong. The doors, or 


openings, through which the large castings 


are delivered, should not be less than fourteen | 


feet wide and ten feet high, It is best to 
have the doors hung by weights, so they will 
slide up and down. Doors that open out or 
in, or that run backward and forward on 
sheaves, are always more or less in the way. 


S pavAT Te 
7 pn, CRAVATS 


RIGHT Druin. 


Doors, when it is possible, should be placed 
ina part of the shop so that when opened 
the dust cannot be blown on the moulder or 
his mould, as it is not only disagreeable but 
it hinders him from doing his work. 
Cupolas should be built in that part of the 
shop in which the large doors are situated, 
as generally this part of a shop is only used 
Placing doors and 
cupolas near together utilizes room, as the 


for a road or gangway. 


room for several feet around a cupola is not 
used for moulding. This planalso keeps the 
dirt and dust from the doors and cupola to- 
gether, and the moulding room, destroyed 
for one, will answer the purpose of the other. 

Loam and dry sand moulding should be 
kept in a part of the shop distinct and away 
from the green moulding 
room, as the dirt and mess that pi@tes of 
brick, mud, straw, cinders, etc., make are 
very disagreeable, and a hindrance to the 
The best part of the 
shop for loam and dry sand work is at one 


sand floors or 


green sand moulder. 


end, and near the ovens. 
The ovens should be located in the part of 


capital he can afford to invest in his enter-| a dense fog of gas, smoke and steam is a duty | the shop where there is not much traveling 
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done, either by cranes and cartage or foot 
travel; also where the railway tracks tat the 
oven carriages run in and out on, will take 
up the least valuable room. 

Large and small pits for casting, or ram 
ming up moulds in, should be as handy and 
as near as possible to the loam work. 

When air furnaces are required, they should 
be located as near as they can be to the loam 
work, and where there will be nothing in the 
way of delivering heavy or large scrap iron 
to charge them up with. They should be 
built up enough above the level of the foun 
dry floor so that the tapping hole will be 
from 3 to 4 feet above the floor, in order to 
| admit the pouring of moulds direct from the 
|furnace, or to have the liquid iron first run 
into a large basin, from which it is admitted 
into the mould. 

Every well-regulated foundry should have 
good facilities for cleaning castings, which 
when possible should be cleaned in an ad- 
| joining room, so that the moulders will not 
be hindered from their work, by waiting for 
a crane, looking out for flying iron chippings, 
jand giving orders for hoisting and lowering 
| the crane, that cannot be heard on account of 
| the noise. 
| A narrow or wide track can be laid be- 
| tween the casting and cleaning shops, and as 
| soon as the heavy castings are hoisted out of 
‘their moulds, they can be loaded on a car 

and run into the cleaning department, in 

| which there should be a crane for handling 
them. In the cleaning room there can be 
tumbling barrels and vitriol tubs for the 
cleaning of small castings. 

Shops that do heavy and light work should 
have the light work done in parts of the shop 
entirely separated from the heavy floors; for 
the reason that grades of sand better adapted 
for each class of work can then be used and 

ithe work done to pay better. The portion of 
ithe building to be used for the moulding of 
heavy castings should be constructed with a 











| view to strength, while the portion for the 


| light castings can be constructed more cheap 
| ly. 

In selecting ground to build on, there should 
‘be three or four wells or holes dug to see if 
| it is subject to dampness or water. Should 
| there be water found at the depth of six to 
eight feet, the position should be rejected, 
| that is if the foundry is to be constructed for 

a heavy line of casting that will require bed- 
ding in the floor, or should pits be required. 

When planning a shop there should be 

plenty of time taken before it is let pass into 
the builder’s hand for construction. Hasty 
planning is likely to be sooner or later re- 
gretted. 


—_— +> 
Machine Tool Economy. 


A good workman receives in wages from 
| $800 to $1,000 a year, occupies, on anaverage, 
100 feet of floor room, and requires an invest- 
ment of $1,000 or more. 

The product of his work is from two to 
three times as much as his wages. The aver- 





age value of machine tools required for cach 
workman is $500, Interest and depreciation 
| on this amount will be $50 a year, "Phe pro- 
| portion between the cost of tools and wages 
| is nearly as ten to one. 

If the efficiency of machine tools 1s in- 
creased one-fourth, the result is equal to a 
proportionate reduction of wages, or from 
$200 to $250 a year for each workman. 

One hundred dollars spent in judicious too} 
improvement will amount to $10 a year as an 
investment, and may save $1,000 in wages. 

It is not the first cost of tools that enhances 
the expense of production; it is extra labor 


caused by the want of good tools.— From 
Catalogue of the San Francisco Tool Co, 
> ieee 

The waste steam generated by the Corliss 
engine, at Pullman, is now utilized, and is 
connected with a machine in the cellar of 
dwellings; and the citizens, using this de 
vice for heating, will be charged a fixed rate 
perannum. This system is found to work 
well in houses distant half a mile from the 
engine. Gas is used largely for fuel in that 
city, and in many of the dwellings, includ- 
ing the Hotel Florence, cooking is done en- 
| tirely by its aid.--Industrial World. 
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Fluxes for Soldering or Welding. 


For Tron or Steel.—Borax or sal-ammo- 
niac. 

For Tinned Iron.—Resin 
zinc. 

Fur Copper or Brass.—Sal-ammoniac or 
chloride of zine. 

For Zine.—Chloride of zinc. 

For Lead.—Tallow or resin. 

For Lead and Tin Pipes.—Resin and sweet 
oil. 


or chloride of 


—-- eae 
New Four-foot Planer. 


We herewith illustrate a new iron planer 
brought out by the Hendey Machine Co., 
Torrington, Conn. This is what is styled a 
friction planer, the belts not shifting as in 
the ordinary planing machine. 
brings about a saving in belts and power; 
also an accuracy of stroke that cannot obtain 
where the belt or belts have to be shifted. 
The table will reverse inside of three-fourths 
of an inch, and has quick return motion. 

This machine is very strong and heavy in 
all its parts, and the sliding surfaces are ac- 
curately fitted by scraping. 
gears are all cut from solid metal. 

All nuts, wrenches, screws, &c., 
hardened; the feed screws are 
steel, square threaded; the 
holes in table drilled and 
reamed and the slots planed. 

The feeds—horizontal, ver- 
tical and angular—are auto 
matic. 

This planer planes 4 feet 
long and 16 inches high and 


are case 


wide. Weight 2,000 pounds 
be 
Coneord, N. H., votes to 


hold a fair for agricultural and 
mechanical exhibits next fall, 
and to offer premiums 
$3,000 or $4,000. 


of 


Fas i a 
Proprietors of machine shops 
who do not furnish proper ac- 
for their men 
to wash the grease and dirt 
from their hands,should be re 
minded of the fact that their 
oil will get wasted and _ their 
waste will get oiled. 
2: 

The Medical Officer of 
Health and the Chairman of 
the Health Sub-Committee, of 
Birmingham, England, 
deputed to attend the recent 
Smoke Abatement Exhibition 
in London. Their report con- 
cludes as follows: 

For the prevention of smoke from domes- 
tic grates the variety of contrivances is end- 
less, and positively bewildering. A great 
many of them—by far the majority—may be 
put aside as much too fanciful for general 


commodations 


were 


This feature | 





without the use of any mechanical appliance 
whatever. Finally, there are grates so con- 
structed as to render possible the burning of 
common coal without the production of 
smoke and with increased heat. 
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An Engineer for Two Hours. 


By A TRAVELING ENGINEER. 
P “ 

Jones, Smith & Co. were extensive manu 
facturers, who owned and operated a mill in 
one of the interior towns of this State. Jones 
& Smith were capitalists, and resided in New 
York; while Robinson, the company, lived 
near by, and superintended its operations 

The mill, a very modest affair when first 
constructed, had been furnished with two 
boilers and an engine of sufficient power for 
the work they contemplated doing. The 
needs of their business required additional 
buildings and machinery from time to time, 





jand at the period of our writing the aggre- 





use; but from a careful inspection of the | 


general display the following conditions may 
be laid down as those which will secure smoke- 
less fires: 

1. The consumption of gas only as fuel. 


2 The consumption of coke alone, or 
mixed with gas. 
3. The combustion of anthracite coal. 


4. The combustion of bituminous coal 
in specially-constructed grates. 

The objection to the first is that most of 
the arrangements for burning gas as fuel 
have, till quite lately, been too costly for 
general use, most of the heat having been 
allowed to go to waste. There would be 
no difficulty im selecting from the exhibition 
examples of arrangements by which the 
whole, or very nearly the whole, of the heat 
which can be derived from burning gas is 
used, and at a cost not greater than that of a 
coal fire, especially when the trouble and dirt 
of the latter are placed in the account. To 
use the words of Sir Frederick Bramwell, 
‘* We like a pokeable, companionable fire,” 
and therefore gas fires are not popular. The 
combustion of gas and coke, as suggested by 
Dr Siemens, supplies this want, and is ab- 
solutely smokeless. The burning of anthra- 
cite has been long known to be smokeless, 
but has been a matter of difficulty, There 
are many arrangements on view at the exhi- 
bition which overcome the difliculty, and the 
fire-clay grate of M. Perrett scems to us to merit 
special attention. The amount of heat given 
off by this fireplace is positively astonishing. 
There is an utter absence of smoke, and this 





| spilt milk. 


gate horse power required was more than 
double that used when the mill first started. 

The boilers, the engineer said, had been 
used twelve years when he took charge of 


The racks and | them fifteen years ago, and now he began to 


have fears of their safety with the high steam 
pressure required to do their work, and he 





boilers so much that he had been voted a 
nuisance by the firm. Théy thought he 
made more fuss than was necessary about 
what they regarded as a small matter 

About this time certain changes in the 
market required a new class of goods, and 
another line of shafting for some additional 
machinery was being added. Greaser said 
it was no use trying any longer—‘‘ might as 
well give up first as last.” He was_ pacified 
again foratime. Having a large family and 
no other job offering, he concluded to try it 
awhile longer, but his conversation showed 
he was very much dissatisfied. When this 
was reported at “the office, Smith thought 
they ought to look out foreanother man who 
was ‘‘ not so full with old woman’s notions,” 
Jones said: ‘‘ If we employ another regular 
engineer, he will be just as cranky as the one 
we have.” He was not in favor of paying 
eighteen dollars a week to such aman for 


finding fault) with their management. 
‘¢They’re all alike,” said he; ‘ better get 


one of our own men and train him for the 
business as we want it done. [ll ask Robin- 
son if he can’t find sucha man.” Of course, 
it never for a moment occurred to Jones that 
aman might be trained (that is, taught) all 
the firm knew about the duties of an engi 
neer, and still be very lightly equipped. 





NEW Four-roortg PLANER 


often spoke to Mr. Robinson, recommending 
him to buy new boilers, or at least to have 
the old ones thoroughly examined and_re- 
paired, if they were worth it. The general 
reply was, ‘‘ We must run along awhile yet; 
can’t stop now We'll think of it. They 
are good enough for the short time we shall 
use them.” Next year, when business slack 
ened up, Greaser, the engineer, spoke again 
about new boilers and engine, and what a 
capital time it would be to make the change, 
while the mill could be idle without loss. But 
Jones & Smith thought the outlook for busi- 
ness was very bad, and perhaps they might 
never need the factory again; anyway, they 
were opposed to spending so much money 
just then, when so little was coming in. 

In the following fall 
boom, and at the mill they were very soon 


business began to 


head and ears in work, demanding more and 
more power, and running overtime. Robin 
son said it was a pity they did not overhaul 
when they had a chance, but they could not 
help that now. It was 
‘Keep her 


no use crying over 
going, Greaser, til] 
we get another chance,” And so the years 
came und went, and the old boilers steamed 
away, While the wheezy old engine appeared 
as though it might jump off its bed some day 
and walk out in disgust. 

The faithful engineer, tired out trying to 
his 
own safety and that of his fellow employes, 


keep things together, and alarmed fo 


had been talking about new engine and new 


Robinson agreed with his partners, and 
thought he had just the man they wanted 
in the person of Jimmy, who at the time 
was driving an ox cart, hauling in coal and 

IIe 
a great deal, and had 


“Jend a hand” 


carrying away ashes, had been about 
engine and fireroom 
often been ordered to in 
helping the engineer. 
be an engineer, he declared, who would keep 
the fires up and oil the engine. 

Jimmy was approached and offered an in- 
crease of pay to twelve dollars a week if he 
thought he could run theengine. He thought 
he could if he watched around for a week or 
so. Ile was told to post himself that week 
and they would discharge the old engineer 
and give him the job Therefore Jimmy kept 
his eyes and ears open his level best that 
week, and at its close the engineer was called 
up, paid off and told that his services were 
not wanted there any longer, they had em- 
ployed another man in his place. He com 
plained that it was pretty short notice but ob- 
tained no satisfaction; therefore he picked up 
his tools and effects and started off home, feel- 
ing relieved at getting away from the old 
boilers but sad at the prospect of being out 
of work. 
the new shaft 


coupled on and Jimmy busied himself about 


On Monday morning was 
the fires and engines feeling the importance 
The Superintendent, or 
more familiarly 
out of the engine room 


of his new position. 
the 


known 


‘super,” as he 


was 


wis In and 


Almost any one could | 


several times to inquire how things were go- 
ing. He got satisfactory replies from that 
quarter, and things certainly were humming. 
About 9 o’clock Robinson came to the mill, 
and meeting the ‘‘ super” asked how Jimmy 
was getting along. ‘* Everything is running 
finely,” never saw the 
shafting run faster. All our work is on. You 
Glad I made the 

‘We did not get 

Those en- 

gineers are always wanting some foolish 
thing done. If we had satisfied him then, he 
would next have wanted the beter fronts 
nickel plated.” ** Sure as you live he would,” 
said the ‘‘super,” immensely pleased at the 
joke. ‘* Let us go round to the engine house,”’ 
proposed Robinson. 

They found that Jimmy had just finished 
firing one of the furnaces. 

‘Good morning, Jimmy; this is better 
than engineering the ox-cart, eh?” said Rob 
inson, slyly winking to the “ super.” 


was the reply, ‘‘I 


can see for yourself.” 
change,” said Robinson, 


rid of that fellow any too soon. 


‘You're right, bess,” was Jimmy’s reply. 
‘Any trouble to keep steam?” 
‘Oh, no, it’s as easy as rolling off a log.” 
‘*Attend to your business, and we’ll do well 
by you,” said the ‘‘super” by way of en- 
couragement., 

Meanwhile Robinson was looking very in- 
tently at the water gauge glass, 
and he commenced trying the 
gauge cocks. 

Not finding signs of water 
with he called out, 
‘Hey, Jimmy, where’s your 
water?” 


either, 


{ didn't 
change it at all,” Jimmy said. 
‘*What! haven’t you put on 
your pump this morning?” 
‘““What’s that? I don’t 
know,” the bewildered 
reply of the whilom ox-cart 


‘*T guess it’s there. 


was 


manager. 

‘Haul your fires; the water’s 
all out of the boilers,” shouted 
as he fled from the 
fire room,the ‘‘super” close at 
heels. Poor Jimmy, 
thoroughly demoralized did 
not stop to haul any fires but 
took to his heels, too. Later 
in the day boilermakers pro- 


Robinson, 


his 


nounced the old boilers unfit 
Robinson 
after 


engineer, 


to repair. sent a 
the 
informing 
him his discharge was a mis 
misunderstanding 
on the part of the 


messenger Greaser 


former 
tuke or a 
* super.” 
Ife’d better go right on repair 
ing his engine and other ma 
chinery so as to be ready when 
the new boilers were in. 

Several of Greaser’s friends, engineers at 
other mills about the town, came around to 
his house that evening and all seemed great 
ly tickled at what he told them; how Jimmy 
fired up that morning on less than a gauge 


of water und following too literally the in 


structions of the firm—‘‘ keeping a good fire 


and oiling his engine”—had gone on bliss- 
fully ignorant, evaporating the water in the 
boilers and finally when dangerously low had 
overheated them so badly, they were to be 
with him it 
was a lucky escape from a bad boiler explo- 


taken out. His friends agreed 
sion, and that perhaps there might yet be a 
chance for experienced engineers who had 
old 


not 


learned their business the From 
it likely there 
will be another opening for a ‘‘ trained en 


way. 


present indications is 


ginecr” in that neighborhood for some time 
to come, 


--  — 


International Railway Industrial Exhibi- 
tion, 

In 1884 will be held in the Prater, Vienna, 
an International Railway Industrial Exhibi 
tion. The exhibition, which will be held un- 
der the immediate patronage of M, de Pino, 
Minister of Commerce, will be similar to the 
one recently projected at Berlin, but which 
was abandoned, owing to the refusal of the 
Prussian Government to grant the necessary 


site, 
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Give the Boy a Chance. 


By Tuomas F. 


HAGERTY. 





How many boys who, having chosen a 
trade and entered into their apprenticeship, 
have been doomed to remain inferior work- 


men, because of being denied a fair opportu- | 


nity of developing the best that was in them, 
would be hard to estimate. 

The young apprentice, if he is satisfied 
with the trade he has chosen, and has ambi- 
tion to equal if not excel, some of his fellow 
apprentices, will naturally look for and ex- 
pect. to receive encouragement from some 
source. He looks up to the older apprentice, 
to the journeyman, to the superintendent, or 
to his employer, for advice, and in most in- 
stances receives a cold reply to his inquiries. 

The best boys are generally the timid ones, 
the forward boy, in many cases, not being 
treated as kindly as the boy who seems to 
lack self-esteem. There is always a ‘‘ spark 
of human kindness” extended to those who 
seem most dependent on others. 

And in no place should this generous feel- 
ing be so liberally shown as in the machine 
shop; where the names of the tools and the 
nature and perplexing variety of the work 
to be done would puzzle the mind of a 
timid boy. 

Therefore those having control of either 
men or boys should use civil and polite lan- 
guage in giving directions; keeping in mind 
the fact, that should the head get impatient 
and ill-tempered,every member will be affect- 
ed in like manner. A boy should receive 
every encouragement and advice until he 
has sufficient self-reliance to depend on his 
own ability to do a job unaided; every 
chance should be given him to learn all that 
is requisite tomake him a thorough mechanic, 
as it is as much injury to the reputation of a 
shop to turn out an inferior workman (a 
chunker) as it is to turn out an inferior and 
defective engine or tool. 

The employer or foreman should not be 
always watching the apprentice in hopes 
of detecting him wasting either time or 
material; for if a boy has an idea in his head 
which he desires to perfect—whether it be in 
the shape of a pair of legs made into calipers, 
a ‘‘try square,” in the ‘‘truth” of which he 
has implicit reliance, a center-punch, ham- 
mer or tool, or may be a valuable shop hint, 
that had escaped your sight—you can rely 
upon it, he will find (not steal) both time and 
material to do the job to his liking. He is 
boss of that job and you may depend upon 
it. 

That reminds me of an incident that oc. 
curred during the last year of my apprentice 
ship. The practice at that time was to em- 
ploy many apprentices and very few journey- 
men. One of the partners of the firm gen- 
erally acted as foreman—the reverse of this 
is the practice at present day. A task of so 
many pieces was set before each boy or man, 
asa day’s work; all work over that number 
was paid for by the piece. The tools in use 
at the time were of the most inferior kind, 
and each hand had to keep his own lath 
and bench tools in order in his own time. 
Any tool which could be devised to aid in per- 
forming the task in less time was eagerly 
sought for. One part of the work occupied 
two hours time every day, which, with the 
proper tool, specially designed for the pur- 
pose, could be done better and more uniform 
in five minutes. 

I conceived the idea of inventing a tool to 
do this job, but fearing to receive the usual 
brutal rebuff from the boss, I set to work to 
perform the task in my own time. 1 devoted 
my spare hours at night to the drawing, and 
half the dinner hour every day to the pattern, 
until it was finished. I had castings made, 
and the parts finished and ready to put to- 
gether and try on the first opportunity I could 
get. 

The boss came *‘ nosing around ” the boys’ 
bench drawers, and in mine he found the 


prospective device, which would have given | 


him a monopoly of one branch of his busi- 
ness had not his own meanness prevented it. 
His discovery embraced a frame and a few 
small shafts and screws, two little grooved 
wheels and a bifurcated lever and handle. I 


jam charitable enough to believe that he sup- 


| posed that it vas some kind of a toy I was 
| making at the expense of his time and mate- 
| rial, but without waiting for an explanation 
he began to curse and fret, and finally broke 
up my device with a hammer and threw the 
parts into the scrap heap. 

I had no redress left me, as to attempt a 
|remonstrance with him would lead to fisti 
| cuffs, therefore I had to grin and bear it. I 
| need hardly say that when my apprenticeship 
| time expired I left the shop, and that a rival 
|shop received the benefit of that and many 

other inventions of mine, which enabled them 


to manufacture and sell their goods more | 


cheaply than before. 
| issued years afterwards to other parties for 
| the application of the principles embodied in 
my device, for other purposes. 

This is one of many instances which I 
could relate where the first efforts of the ap- 
prentice to bring out and apply his individual 
| talent was checked by ignorant and unkindly 
rebuffs. Therefore, I say give the boy a chance. 


Several patents were 


| 
| 
| 


An Improvised Trammel—Why Belts 
Drive. 
Editor American Machinist : 

Enclosed shows in actual size a handy rig 
for a hastily-needed trammel, devised by 
Harry W. Champion, a learner in my draft- 
ing room. B Bisa thin wooden strip, C C 
are two blocks of cork, pierced for the strip. 
The needle point N, and pen P, belong to 
the 6” compasses, and are laid in grooves cut 
in the sides of the cork blocks, being held 
from coming out or sliding up and down by 
the drawing tacks 7’ 7. 

The strip and corks are not new, but the 
manner of utilizing and holding the pen and 
center point seem to me to be both new and 
good. 

In your issue of April 1, Mr. A. Christoffel 
alluding to my published remarks on the 
subject of belt transmission, states, as his 
opinion, that ‘‘the actual driving power of a 
belt on any kind of asmooth pulley is meas- 
ured by the atmospheric pressure on the sur- 
face of the belt in contact with the smallest 
pulley; that is, always provided that the belt 
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LETTERS FROM PRACTICAL MEN. 


A Rig for Boring Tapers. 
Editor American Machinist : 
The accompanying engraving represents a 
rig for boring tapers on a lathe which has no 
attachment for that purpose: 7? B represent 


chuck; D, the carriage; P, the piece to be 
bored; C, center line; # G, two pieces of 
hard wood, bolted to the ways by the bolts 7; 
H, the bar that carries the tool f, which is 
held in place by the set screw e, that may be 
placed in the end, top or bottom of the bar; 7 
is a dog held by a rod of iron to keep the 
bar from turning. 

The EF is let into the 
blocks at g, which can be calcu- 
lated very nearly at first; then 
accurately adjusted by shifting 
the blocks. Block G@ needs a 
cap ¢, to hold the bar down. 
Then bolt a t, some 
other straight piece of steel, in 
the tool post b, and put a few 
drops of oil on the rounded 
point r of the bar; then 
ahead 

The parts which compose the 
rig can be picked up in almost 
any shop, or made at 


bar 


tool or 


fige) 


ta) 


short 
notice. 

To make this rig nice, it could 
be made with swivel boxes, ad- 
justable on the supports #' G, 
for the bar to slide in, and a 
little roll put in the end 7 of 
the bar. 





| This isa very good rig, especially where 
It 
\is of my own design, and every body is wel- 
| come. 

| Another good way is to lift the head stock 
|and put two thin parallel strips under it, and 
|slue it around until the desired taper is ob- 
tained. This procedure works well where 
|the hole to be bored is to have a slight 
| taper. 


| the piece to be bored has a solid bottom 





Mr. Foote’s bar can be made cheaper by 
taking out the feed screw and putting in a 


spline, with a feather in the collar to fit it; 

then attach the collar to the tool post by a 

rod, and use the regular feed of the lathe. 
Hyde Park, Mass, 


F. N. IsHam. 


the ways of the lathe; A, the face plate or. 











” 


is clean.” In the first place, few belts are 
clean, and pulleys vary greatly in smooth- 
ness; and as dirty belts do drive, and rough 
pulleys also, the theory cuts out 95 belts in 
100. 

By oiling belt and pulley the contact is 
better than where they have their natural 
surfaces. If there were a vacuum formed at 
all it would have a better show than with the 
usual run of belts and pulleys, yet the driving 
power is less. 

Against the ‘‘ vacuum” theory there is an- 
other one equally wide-spread and just the op- 
posite—that there is a film of air between 
belt and pulley. I have seen holes drilled in 
the pulley face to let the air out, and in an- 











in. 
vacuum nor the air plan is correct, and that 


other to let it 





I think that neither the | 


| 
| 


to the combined influence of the friction and 
the elasticity of the belt. 
Philadelphia, Pa. R. GRImMSsHAW. 


High-Speed Engine Difficulties. 
Editor American Machinist : 

Mr. Hague’s articles on the comparison of 
high and low-speed steam engines are quite 
interesting, and some of his points in favor 
of a lower speed than that which engine- 
builders seem to be drifting to are well 
taken. 

Now, although the writer has been edu- 
cated to, and had some theory and considerable 
practice on, high-speed engines, he does not 
feel disposed to advocate high speed, except 
where the conditions seem to demand its be- 
ing employed; and, if economy in oil, waste 
and al' the minor items that are necessary in 
the engine room, and repairs, stoppages, etc., 
are taken account of with the same accuracy 
that the coal bills are, and all added together 
to show the total cost of the power, the 
writer believes that moderate speed will show 
the best results nine times out of ten. 

Stoppages are always costly when occa- 
sioned by break downs, and especially so in 
a busy season, and the writer’s experience 
has been that high-speed engines invariably 
give the most trouble in this way, while en- 
gines speeded moderately would run from 
morning till night, week in and week out, 
like clock work. 

Let us describe the scenes in an engine 
room containing a pair of very large and 
massive high-speed engines. Time, 6.45 
A. M. The firemen have been busy for an 
hour getting up steam for the day’s run, and 
the engineer and his assistant have just 
donned their uniforms, consisting of suits of 
oily—very otly—overalls (in use five days). 

The chief takes up a small oil can, and, 
after manipulating a few valves, oils the air 
pumps and pumping engine, and soon has 
that part of the machinery running and the 
vacuum in good form. His assistant has 
commenced his duties also. The first im- 
pression one gets, on seeing his movements, 
is that he has a starting and a stopping place 
at one point. That point is the oil tank. He 
has started out with a half gallon of oil, 
made the circuit of the room, and comes back 
for a fresh supply, to be used later. By this 
time the bell rings, and the engines are scon 
under way; so is the oiler. Round he goes, 
twice without stopping, and then brings up 
at the oil tank again. The chief walks 
around Then there a pause of 
ten minutes, during which the chief and 
his assistant both wear an expectant look, as if 
something might happen which they did not 
want to see. Then the oiler grabs his oil can 
and starts on another lap. In ten minutes 
he has brought up at the oil tank again,. He 
rests five minutes this time, and then makes 
another lap; rests ten minutes, makes another 
lap, and brings up at the oil tank again. After 
filling his can, he measures the oil in the tank, 
giving a sidelong glance at the chief. The 
chief catches the look, and evidently knows 
the meaning of it, for he says something 
about high speed in connection with another 
word, which may mean a reservoir of water, 
or something else. 

Things move along in this manner for 
some time, when all at once the chief jumps 
up, elevates his nose, gives or three 
sniffs, makes rush at his assistant, and 
shouts ‘‘Something hot,” and away both go 
on the run; one in one direction and the 
other in the other. They both meet at the un- 
fortunate journal, and then fly for the hose 
and succeed in half drowning each other be- 


also. is 


two 
a 


if cither of them existed, its influence would | fore the two streams are directed to the right 


be so slight as to be almost immeasurable. 


place. A few moments of suspense follow, 


In reference to tighteners, as ordinarily ap- | but the water gets the mastery, and the dan- 


plied, they act in two ways: 
the are of contact, and to augment the ten- 


sion, 


to increase | ger of a stop is passed 


| to the hour. 


For softening leather belts I use hot soap | 


and water, and then give them a good dose of 
hot castor oil, which makes them durable and 
supple, and increases their adhesion. 

I want to reiterate in the matter of belt 
transmission, that the driving power is meas- 
ured by the product of the lineal speed by 
the difference in tension between the slack 
and the tight folds, and that this latter is due 





This event has an in- 
fluence on the oiler, and he makes more laps 
All goes well now until after- 
noon, when the scene is repeated with the ad- 
dition of a slow down for twenty minutes. 
To slow down costs money, and the chief 
after making a few forcible remarks says he 
will ‘‘fix” those journals so they will stop 
heating. There is a determined look on his 
face,or, in other words, his Dutch is up. We 
have a desire to ask questions but there is 


a let-me-alone-I-have-no-time-to-talk expres 
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sion onhis face. Let us call a few weeks later, 
probably he will have more leisure time then. 

It is several months ago since we left our 
friend,the engineer of the big high-speed en- 
gines, in tribulation over a hot bearing. Let 
us step over and see him again. On our en- 
trance to the engine room the first thing that 
attracts our attention is the look of peace and 
quiet worn by everything. The engines are 
moving along at the same rapid speed, while 
the chief is sitting in a comfortable chair 
with his feet elevated, and a copy of the 
AMERICAN MAcurInist in his hand. We look 
around for his assistant, and see him wander- 
ing about Icisurely, and we miss the two- 
quart oil-can in his hand. Neither are his 
clothes so oily as formerly. The chief wears 
a boiled shirt, and we miss that peculiar look 
on his face. The engine room looks neat,and 


there are no puddles of water and oil around | 


the bearings as formerly. We approach the 
chief, stir him up, and he greets us with a 
smile, in desided contrast to the dont-want- 
to-be-bothered look he wore on our previous 
visit. 

We look inquiringly and remark: ‘‘ You 
look cheerful.” 

‘* Well, I feel kind of happy now. I have 
found out after much tribulation that heavy 
high-speed engines need plenty of oil, in fact 
everything must be kept flooded.” 

We suggest big oil bills. 


‘*No, the days of big oil bills have gone by, | 


but we put oil on each journal at the rate of 
a pint a minute, catch it and run it on again. 
Instead of filling oil cups every half hour or 
less, we fill up the oil reservoir every two or 
four months, and hot bearings are unknown. 
Our oil bill is reduced some 85 per cent., and 
everything moves along serene.” 

Then we were shown an ingenious arrange- 
ment of pumps and pipes for circulating the 
oil on the journals and crank pins. 

We then start up a conversation about steam 
engines, and high-speed ones in particular, 
and eventually the subject of indicator dia- 
grams comes up. The chief says he has a 
few to show in reply to our desire, and hands 
us one. ‘‘That is a good steam line for high 
speed,”’ we say; but we think wesee a suspi- 
cion of a wink, and look inquiringly. 


‘Yes, the steam line is good, but the pis- , 


ton of the indicator, brought up against the 
top of the indicator cylinder, which accounts 
for it. ‘‘Here, look at this one that represents 
a heavy load.” 

We see that it has figured up to 568 H. P., 
and we see too that the steam line has 
dropped down some ten pounds from the ad- 
mission to the point of cut-off—about one- 
third stroke—and that the vacuum in the 
cylinder is some eight or nine pounds short of 
that in the condenser. 

‘*That is one of the advantages of high 
speed,” he says. 

We intimate that a less load would 
show better results, and then a variety of 
diagrams are put into our hands, and we see 
that a lighter load improves the exhaust line 
decidedly, but the steam line is still very bad. 

‘*Weli, now,” we say, ‘* your average load 
shows up pretty well, and it is seldom that 
you carry an extra heavy load.” 

‘‘Granted,” he says, ‘‘ but when we do get 
a heavy load to drive, and are just able to 


keep up to speed with the safety valves blow- | 


ing off, we do not feel very amiable when 
this choking down process is going on at each 
end, reducing the economy when we can 
least afford it. Theorists say that steam 
must be used quickly for economy. Is the 
economy not overbalanced when the steam is 
wire drawn in its efforts to get into the cylin- 
der, and cramped when it tries to get out?” 

‘* Do you believe insuperheating steam for 
economy?” we ask. 

‘With moderate speed, and uniform load, 
and careful mapagement, it may produce 
good results, but superheated steam, high 
speed, and big engines do not go together, 
and especially so when your engines spin 
along from five to eight 
minutes after steam 
is shut off.” 

“Why?” we ask. 

‘You are aware no 
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SECTIONAL PLAN. 


lubrication, and two cast iron sur- 
faces moving over each other at 
the rate of 700 feet a minute.” 

We suggest a little oil when the 


throttle is shut. 


‘* Yes, a little, also a little more; 
in fact from a pint to a quart 
every time we shut down.” 

High speed is very fine to theor- 
ize over, plan, and build, but the 
poor engineer who cannot plan and 
construct efficient and labor-saving 
methods of lubricating his engine, 





and do the necessary adjusting and repairs in a 

very skillful manner does not think so, when 

he goes home every night played out with the 

incessant watching that high speed engines 

demand. 8. 
Brooklyn, N. Y. 


Case-Hardening Furnace. 
Editor American Machinist: 

Isend youa sketch of a case-hardening 
furnace, somewhat different to that shown in 
your issue of Feby. 25th. It has been in use 
for some years doing very good work, chiefly 
for locomotives. A brief 
description may be of 
interest to your readers. 

The outside is formed 
of four cast-iron plates, 
within which the furnace 
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p is built. The chamber 
in which the movable 
cast-iron retort is placed, 
is immediately over the 
furnace. On each side of 
the furnace are four flues 
carrying the products 

oo } of combustion into the 
yf hfs retort chamber, whence 
> they flow over the top 

{ of the retort to the hole 

10’ x3" near the front 

j plate, when they return 

: above the crown of the 

retort chamber and thus 

: on to the chimney flue. 

The arrows distinctly 

show the course taken. 

The flue above the crown 

' of the retort chamber 








Kp pe Ay 7 


Shy is divided by a dia- 


phragm formed of a sin- 
gle brick, for the purpose 
of distributing the heat. 

A section of the cast- 
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doubt that  nine-tenths 
of the lubrication a cyl- 
inder gets is from the 


moisture in the steam. —« 7p Chimney 


Now imagine the condition 
of a hot cylinder with no 


steam in it, anda condens- — = 


er at the other end taking 
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iron base is shown. 
It is flush at the bottom 
und can easily be 
slid in and out on the 
two old rails shown 
beneath it. These rails 
serve to allow the heat 
to get at the bottom. 

The retorts swell at the sides with constant 
heating. The door-way is therefore made 
wide enough to allow for this. 

The end of the retort is bricked and then 
luted with clay. A round half inch test rod is 
built in the brick work and can be withdrawn 
from time to time, and broken to see the 
depth of hardness attained. A cast-iron door 
(not shown) closes the opening to the cham- 
ber. 

Bituminous coal is used and a very even 
temperature attained. 

No bones or charcoal are used. The mix- 
ture used is one pound of saltpeter to eight 
pounds of leather. The saltpeter must be 
pounded up fine and sprinkled through the 
leather so as not to lie on the articles to be 
case-hardened. The work should-be surround- 
ed on all sides by the mixture, so as not to 
touch the sides of the retort. The coke re- 
sulting from the leather, ete. can be used 
over and over again, if some fresh material 
is used each time and the work is hardened 
quicker than if new stuff is used. 

From three to four hours is the usual time 
occupied in hardening. Where great depth is 
required more time must be given. Two of 
these furnaces are working, and are arranged 
with a dipping pit between them of such a 
size as to take all ordinary work. 

CRANK. 

Locomotive Department, Great Southern 
and Western Railroad, Dublin, Ireland. 


Correcting an Arkansas Journal, 
Editor American Machinist: 

I notice in your issue of April 8, under 
the head of ‘* A Remarkable pied Te: og 
the error which crept into the Press Eagle, 
stating that I claim that a train under full 
speed, can be stopped at less than a car’s 
length, is also quoted by you. I desire to 
correct such nonsense, (which has already 
been corrected in a subsequent issue of the 
Press Eagle.) 1 did say, that a locomotive 
with engines of the pattern of ours, with our 
reverser, can be stopped in an ordinary 
train’s length. Of course, it is inferred 
that the brakes will at the time be applied. 

Since the article in question was printed, 
the car with a ten-horse power oscillating 
engine, and our reverser, has been placed on 
the track of the L. R. M. R. & T. Ry., with- 
out a brake. The drivers are 33” diameter. 
It has been run 25 miles an hour, and stop- 
ped with the use of the reverser alone, in 
three times its length—16 feet. Were you 

to see the little locomo- 
zim tive move, stop, start, 

} and back, on_ the 

steep grade of Fourch 
Mountain, you would 
express the astonish- 
ment that others have. 
Please make the 
above correction. 





away everything in the 
shape of vapor; scant oil 
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EDITORIAL ANNOUNCEMENTS. 
Ler” Positively we will neither publish anything in ou 


reading columns for pay or in consideration of advertis- | 


ing patronage. Those who wish to recommend their 
wares toour readers can do so as fully as they choose in 
our advertising columns, but our editorial opinions are 
not for sale. We give no premiums to secure either sub- 
scribers or advertisers. 

ear” Every correspondent, in order to insure attention 
should give his full name and address, not for publica- 
tion, but as a guarantee of good faith. 

ee We are not engaged in procuring patent rights, or 
in selling machinery ; nor have we any pet scheme to 
advance, or hobby to ride. 

Ge We invite correspondence from practical machin- 
ists, engineers, inventors, draughtsmen, and all those 
especially interested in the occupations we represent, on 
subjects pertaining to machinery. 

Ge Subscribers can have the mailing address of their 
paper changed as often as they desire. Send both old 
and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 
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Spring Prospects. 


Those who have looked for a falling off in 
the 
advent of spring and open navigation have 
not realized their expectations. Pig iron, it 
is true, has declined somewhat in price, there- 
by prices for 
kinds of heavy iron work, although 
chant iron has held its own with 


the iron and machinery business with 


causing slightly lower some 
mer- 
firmness. 
Orders for all kinds of shop machinery are still 
abundant and machine tools for deliv- 
ery, are yet difficult to obtain, especially the 
larger sizes 
published by some of the daily papers to the 
effect that locomotive building had received 
the 
having 


early 


a serious check, many of orders placed 
with the Paterson shops, 
termanded. We 
these reports to some reliable source, 
careful inquiry at all the three of the 
erson locomotive shops has shown that these 
rumors are entirely without foundation, No 
orders, far can learn, have been 
countermanded, but on the contrary, 
number of new ones are to be placed. 


been coun- 
have endeavored to trace 
but 


so as we 
a large 
The 
credit of some new railroad companies is not 
of the best, ang it is said that in one or 
engines completed for delivery 
have been held in the shops awaiting pay- 


two 
instances, 


ment, or security for payment, before send- 
ing out. Freight cars are not in as active 
demand as they were and are somewhat 


The recent record of new 
railroad building is something to wonder at. 
The Railroad Gazette of March 31st, 
| the construction of 1,800 miles of new 
road thus far this year, 541 miles re- 
ported at the corresponding time in 1881, 795 
miles in 1880, 298 miles in 1879, 226 miles in 
1S78 and 165 miles 1877. The question 
may well be asked whether railroad construc- 
tion not being but if all the 
new roads are to be kept running, a demand 
for machinery and supplies far greater than 
that which is now experienced, 
pected, 


lower in price. 


notes 
rail- 
against 


in 


is overdone, 


may be ex- 


MR 


An Astonishing Mechanical Discovery. 


It has in the past been somewhat common 
for those who presumably spoke from ex- 
perience, to offer advice to boys who are de- 
sirous of arriving at what has been properly 
consi@ered a position as worthy of honor as 
any in the land;—that of 
chanic. 


a first-class 
That advice has usually contempla- 


me- 


ted entering a shop as apprentice, and by 
‘careful attention to shop duties, and by 
| . . . “ 
| systematic reading and study, working their 


way 
scale. 


gradually and surely upwards in the 

Those who have offered this advice 
| have generally tried to make plain what they 
| thought experience had taught them, viz: 
that while a most excellent foundation could 
be laid in the three years during which, in 
the majority of instances, 





a young man is 


supposed to work at a trade as an apprentice, 


jit really took a much longer time to acquaint 
himself with what 
itrade. During this however, 
| been urged that his services 


to know of a 
it 


he ought 


time, has 
would, from 
become more and more valuable 

This, in brief, has been the 
| advice of old mechanics of recognized ability, 
j}and we admit that the American MACHINIST 
| has occasionally proffered substantially the 


| year to year, 


to some one, 


| same advice. 
| Our attention is at present called to a most 





remarkable article of five columns in length 
Iedeosee appears under sanction 
} entitled 

| Tinner tlous Fup 
may credit the state 
demonstrates that all 
ns this advice which has appeared to most peo- 
| ple to be right, is entirely 
; | leading, and ought to be suppressed forth- 
with. The article referred to purports to be 
}an account of the working of a plan adopted 
| in a Western stove foundry, which, asa new in- 
| vention, overturning all previously conceived 
skill that 
years of practical experience 


editorial 
apaper published in Chicago, 


Ann rican 


in 
The 
Artisan, and 
if 
assertions, 


nisher, which, we 


ments, or 


wrong and mis- 


from 
at least in the 


comes 


is worthy 
| of notice. 
This foundry, 


through some trouble with 





Sensational reports have been | 


Pat- | 


<5 — — —_— . — > 


the journeyman moulders, was moved last | 
year to dispense with their services, and to | 
/run their shop with boys, and as a result we 
are told that although the system has been | 
in operation only about eight months, these | 
apprentices are doing more work than ex- 
perienced journeymen. 

‘It has been found ,” the 
‘“‘that the process of moulding is compara- | 
tively easy to teach an intelligent lad.” | 

Some old moulders, who, after working at | 
the trade perhaps twenty-five years, and who 
are then willing to admit they have a great 
deal to learn, may be inclined to take excep- 
tions to this, particularly when they see in | 
the context what the comparison must have 
been made with; but we ought to be prepared 
for discoveries in times like these. 
told that ‘‘the 
of apprentices now at work in the foundry is 
between eighteen and nineteen years, al- 
though, in some instances, youths of sixteen 
are speedily attaining a remarkable degree of 
perfection of work, and in few 
younger lads have been admitted by special 
request, and are pursuing their course with 
satisfaction to the proprietors.” 

Further along we read that ‘apprentices | 
seven, and even six months’ standing, | 
are credited on the books with larger quan- 
tities of work turned out than average jour- 


Artisan affirms, 


Again we are average age 


a 


saSes 


of 


113 and 20, 





neymen working upon the same class of pat- 
terns, (we confess to the italics) ‘‘ 7 
paid according to the same rates would fre- | 
quently excel the in the amount of | 
wages received.” 

We might quote all in the vein 
that the utility of after a few 
months, was superior to that of journeymen 
of years’ standing; but what has gone before 
is sufficient to show that, from the 


and” 


‘jours’ 


further, 


these boys, a 


Artisans’ 


point of view, a complete revolution has 
been brought about, the result of which is 
that skill and experience in the mechanic 


arts, so far from being desirable, is quite the 

Hereafter let proficiency go beg- 
It will only be necessary for the me- 
chanic to demonstrate how much practice he 


reverse, 
ging, 


hasn’t had to entitle him to consideration. 
We may shortly expect to see that West- 
ern proprietor’s prediction that ‘‘a few years 
| more will see the other foundries of the coun. 
fulfilled in 


| try forced to adopt this system” 


-| pronounce 
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We are having repeated inquiries asking us 
to name the numbers of the AMERICAN Ma- 
CHINIST containing the articles by Frank H. 
Richards, ‘‘ Screw Cutting on the Engine 
Lathe.” We take this opportunity of answer- 
ing several such inquiries by stating that 
these articles appeared in our issues of Aug. 
and October 15, 1881, and that 
these numbers may be ordered through any 
news dealer equally as well as from this of- 
fice. 





o> - 
Mechanical Engineers’ Spring Meeting. 


spring meeting of the American So- 





The 


| ciety of Mechanical Engineers commences in 
| Philadelphia 


next Wednesday, April 19th. 
From the programme just issued by the Sec- 
retary, T. W. Rae, 2389 Broadway, New 
York, we make the following extracts: 

The Headquarters and Reception Rooms 
will be at the Engineers’ Club of Philadel- 
phia, No. 1518 Chestnut Street, which has 
courteously thrown open its doors to the 
Society. 

FIRST DAY, WEDNESDAY, APRIL, 19. 

Opening Session—10 A.M. Lecture Room 
of the Franklin Institute, 7th Street, above 
Chestnut. General business, professional 


| papers and discussion, 


Holley Memorial Session—2.30 P.M. Lec- 
ture Room of the Franklin Institute, 7th 
Street, above Chestnut. A committee ap- 
pointed for the purpose, will submit resolu- 
tions to the Society; Mr. James C. Bayles will 
a eulogium upon the deceased, 
and remarks from various members m: iy be 
expected. 

Evening Session. Lecture Room of the 
Franklin Institute 7th Street, above Chest- 
nut. The members are requested to muster 
at Headquarters at 8 o’clock, in order to pro- 
ceed in a body to the Academy of Fine Arts, 
Broad Street above Arch, in which the citi- 
zens Of Philadelphia will hold a reception in 
honor of the Society. 

SECOND DAY, THURSDAY, APRIL 20, 

This day will be devoted to an excursion 
on the Delaware River, with a collation 
aboard the steamer. The places of profes- 
sional interest which the Society is invited to 
visit are: The 25th Ward Gas Works, The 
League Island Navy Yard, Grain Elevators. 
Wm. Cramp & Son’s Ship Yard, John Roach 
& Son’s Ship Yard and Machine Shops. 

At the same time escorts will be ready to 
conduct such as prefer, to the U.S. Mint, 
Municipal Buildings, Locomotive Works, 
Water Works, Elevated Railways, Parks and 

Bridges. 

Detailed programmes giving specific infor- 





all branches of mechanics, except, perhaps, 
in prison manufactures, where, in one case, 
the State of New York has gone a step fur- 
or by hiring one 
thousand moulders to a stove maker for five 
at 56 cents a day for each man. 
Pleasant as this will be, there is one phase 
of it that hardly seems to have occurred to 
our contemporary, and that is, What are the 
boys to do after they shall have become jour- 


ther in the way system,” 


years, 


neymen? Nothing is more logical, 
from the premises laid down, than that they 


will be of but little use as compared with | 


| boys from sixteen to nineteen; and hence, as 
a matter of course, succeeding boys will | 

/compel them to step out of the way.  Per- | 

| haps, however—and we claim credit for the 


suggestion—they could apprentice themselves | 


trade, 
of account— 
infer, until they became jour- 


to another 
to 
logically, 


working at that until the: 
ceased he any particular 
we 
neymen—aand so on through the round of the 
| trades. 

| While w relations 
this Western foundryman and his 


the 


e¢ have no interest in the 
| between 


|} workmen, journeymen or apprentices, 


| theory of our contemporary is nothing 
lless than a stroke of genius, and wil. un- 
doubtedly make the skilled mechanics, as 


well as manufacturers who don’t happen to 
have an assortment of boys on hand, tremble; 
it may teach 1 


for 


while 
jit is science to overturn old-fogy ideas. 
'No amount of practice can prevail against 
“such re asoning; and if now a way can be de- 


us all how easy a matter 


| vised whereby the prospective mechanic can 

| begin at the end and work backwards, the 
plan will be complete 

If 

| were able to 

| the 


| compared 


in all these five columns of matter we 
learn something definite as to 
quality the work—for instance, as 
with that of other foundries—it 
interesting. As it is, perhaps the 
the most 


of 


| would be 
} - als 
| part left out may be entertaining 


lof all 


reasoning | 


mationw ithregard toexcursions will be issued 
at the opening session. 

The evening will be devoted to the Sub- 
scription Dinner. 


| 

| 

| THIRD DAY, FRIDAY, APRIL 2187. 

| Morning Session—10 o'clock. Lecture 
| Room of the Franklin Institute, 7th St., 
| 


above Chestnut; 
cussions, 

Afternoon Session—2.30 o’clock. 
| Room cf the Franklin Institute, 
| above Chestnut. 

Prof. Thomas Egleston, Chairman of the 
Committee on ‘‘Tests of Iron, Steel, and 
|other Materials,” will address the Society 
| relative to a joint effort on the part of engi- 
neering and technical organizations to secure 
tLe re-establishment of a U. 8. Commission 
}on this subject. Other speakers will also 
| take part in the debate. 
| Evening Session—8o’clock. Lecture Room 
of the Franklin Institute, 7th street, above 
Chestnut. Professional papers, discussions 
and adjournment— unless it shall prove neces- 
sary to order a session for the following day. 

Some of the Papers announced for the 
meeting are as follows: 

** Results of a Test of Upright Boilers and 
Pumping Engine.”—J. 8. Coon. 

The Chronograph for E ngineering pur- 
pears. with the Hipp Escapement.”— W. R. 

Eckart. 

‘On the Several Efficiences of the Steam 
Engine.” —Robert H. Thurston. 

“The Thermodynamics of certain Worth- 
ington and other Compound Pumping En- 


professional papers and dis- 


Lecture 
jth street, 





gines.”,—S. W. Robinson. 
‘Determination of Heating Surface of 
Ventilating Flues.’"—Wm. P. Trowbridge. 


‘* Note on the Economy of the W indmill 
|as a Prime Mover.”—Alfred R. Wolff. 
** Screw Propulsion.” >. Root. 
** A Standard Gauge System.”—Geerge W. 
Bond. 
‘Description of the Edison Steam Dy na 





mos inthe New York Central Station.”— 
Thomas A. Edison, Ph. D. and Charles T. 
Porter. 

— cS oe —— 


A mining and industrial exposition will be 
held at Denver, Col., in August. 


The division of electricity is the largest in 
the Patent Office. 












. 























Apa, 22, 1882. | 
» > | pounds 9 ounces, 
fulcrum is 244”. 
VW Hy 0 ‘ A e | of lever. 
——————— 
\) 





Under this head we propose to answer ques- 


weigh 1 pound 1 ounce; lever 18’ long, weighing 6| 

The ball weighs 60 pounds. The 
The weight is 18” from large end 
The steam gauge shows 60 pounds pres- 
sure when the valve begins to blow off, and will go 
to 70 pounds if the steam rises. Is the gauge right ? | 
A. You have not stated all the points necessary | 
to be known for determining at what pressure the | 
safety valve will blow off. As we understand your | 
statement it would be about 90 pounds. You can 


determine this by the plan described in AMERICAN 


tions sent us, pertaining to our specialty, 
vorrectly, and according to common sense | 
methods. 

(129) A. D. M., Cleveland, Ohio, asks: | 


Will you please tell me what form of eccentric 
gearing is illustrated on the printing press in your | 
issue of March 25? A. Ordinary eccentric spur 
gearing, 

(1380) Av 
At what part of a worm wheel that is hollowed out | 
to fit the screw shall I measure the pitch diameter? 
A. Measure the mean of the greatest and least | 
pitch diameters. } 

(131) J. B. F., Lawrence, Mass., 
Will you tell me how to harden taper fluted ream- 
ers Without springing? A. We think this has never 
been accomplished except by accident. The prac- 
tice is to work with care, and grind true after 
tempering. 

(182) A.S.B., Sharpsburgh, Pa., writes: 
I have a device for hanging pictures on the walls 
of aroom without the use of nails or screws, or 
without in any way defacing the walls. It can be 
made ornamental as well as useful. Do you think 
it would pay to get the device patented? A. We 
could form no opinion except we knew what the 
device was. 

(183) G. H. P., Portsmouth, Mich., asks : 
What isa right and what is a left hand engine? 
A. We believe the usual practice is to call a right 
hand engine one in which-the fly-wheel is at the 
right hand of the frame when looking at it stand- 
ing at the cylinder. In locomotive practice the 
right hand engine is to the right of the engineer as 
he looks ahead. 

(134) W. S. Sherbrooke, Canada, asks : 
1. Will you please tell me how to set a governor 
valve on an engine so as to run the engine say 150 | 
revolutions per minute?’ A. Arrange the pulleys 
to drive the governor at the speed marked on it 
when the engine makes the required number of 
rvolutions, then raise or lower the valve as may be 
required to bring the engine to the right speed. 2 
What numbers of the AMERICAN MACHINIST contain 
rules for cone pulleys? A. Feb. 5, Sept. 17, Oct. 15, 
and Nov. 26, 1881. Jan. 7, Feb. 25 and April 1, 1882. 


(135) 


R. M., Rochester, N. Y., asks: 


asks : 


W. H. W., Easton, Md., asks: 1. Is} 


it dangerous to put coal oil in a boiler after clean- ie 


ing out and what will be the effect when firing up ? 
A. There is no danger in the use of crude oilin the 
way you describe, unless, possibly, if too much is 
used. The effect in many instarces is to loosen 
the scale on the shell and tubes. 2. What is the 
best piston and rings for anengine? A. There are 
many good steam engine pistons made, one of 
which may be the best in one instance and another 
in another instance, We believe no one is compe- 
tent to say which is the best. 

(136) F. D. H., New York, writes: Hav- 
ing been a constant reader of your valuable paper 
for some time, and being desirous of obtaining in- 
formation in regard to the following, I can do no | 
better therefore, than refer to you: What weight 
ball and and how far from the fulcrum must it be 
for the boiler to escape steam at 25 Ths. steam to 
the square inch, with 2” area of valve, and how 
much must the ball moved for the boiler to 
escape steam at 30 lbs.2- By answering the above 
you will confer a favor. A. You have neglected 
to state the distance of valve from fulcrum, with- 
out knowing which no calculations can be made. 
See answer to E. W. B. 

(187) A. L. S., Savannah, Ga., writes: I 
have a wooden tank in which I catch water from 
the roof of building covered with tin. The tank is 
covered. When the water is warmed it assumes a 
redish color, and rusts clothing that is washed in | 
it. Can it be possible that the particles of iron | 
worn from the mules shoes and wagon tires find | 
their way on the roof and into the cistern, and if so | 
how can it be counteracted? A. We hardly think | 
this isthe trouble. It would be well to have a | 
sample of the water analyzed with a view to rem- | 
edying the evil. You might try purifying the water | 
by using a table-spoon-full of alum, well stirred up | 
in a hogshead of water and allow the water to set- | 
tle three or four hours. 


(188) G. N. F., Eaton, N. Y., writes: 
Please inform me why, in turning pulleys taper- 
ing on the mandrel, the edges will not be of the 
same diameter? I take pains to set the poppet 
head on each side equal, to place the pulleys equal 
distances from the end of the mandrel, and to set 
tool same height, but without avail. It is not the 
wear of the tool that makes the difference. Can 
you tell me what the trouble? A. In theory 
your plan is probably all right, but it would seem 
that it is not practicable. There is no other reason | 
for the occurrences you mention except that you 
do not work as closely as you think. Try turning | 
the taper from the center, changing ends with the 
mandrel or changing the set over of tail stock 


E. W. B., Paris, Texas, writes: I 
at 110 revolutions, 


About what power | 
From 20 to 25 horse power. 


be 





is 


(139) 
am running an engine 10 
60 pounds boiler pressure. 1. 
is thisengine? 1. 
rhe safety valve is 244’ 


XV 


| ing used in the past ten years 


| work of the kind published 


MAcuINnist of May 8, 1880. We should advise that | 
youhave your gauge tested. It is unsafe to de- 
pend on an ordinarily constructed safety valve for 
determining what pressure you are carrying. 

(140) J. W. N., Belfast, Ireland, 
1. Can you recommend any of the sulphur com 
pounds for leveling up the bed of a steam engine? 
A, We have used common stick brimstone for years 
without a single instance of failure. 2. What is } 
the best way to use it? 4A. Our practice has been 
to level up the engine by using small iron wedges | 
bringing the hold-down bolts to a fair bearing 
Then cut some wooden strips to lay up close to the 
frame all around, and putty up any slack places 
there may be around the strips. About once in 18 
leave a hole for pouring the brimstone, building up 
a head or riser of putty or fire clay. Melt the brim- 
stone in an iron kettle over a very s/ow tire, and | 
when it is quite limpid, pour it. It will run very 
freely, and when hard the hold-down bolts can be 
set down firmly. In melting the brimstone great 
care must be had that it does not take fire. Have 
ready some bagging, or equivalent, and if it acci- | 
dentally takes fire, remove the kettle from the fire | 
and smother it by covering it over. As before | 
stated, the fire must a slow one. If the} 
brimstone gets too hot it becomes thick, the reme- 
dy for which is to set it off the fire to cool. All 
holes must be carefully stopped up, as the brim- 
will run through a very small aperture. 
Brimstone is but slightly affected by temperature, 
and if there is reasonable bearing surface it is al- 
In hundreds 
of cases we never knew it to fail when properly 
used. It can be used on stone, brick or wood. 


asks : 


be 


stone 


most equal to a solid stone bearing. 











Transient Advertisements, 50 cts. a line for each in- 
sertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday morning for the ensuing week's issue. 


We receive numerous inquiries relating specially to | 
matters of private interest. While desirous to oblige 
our Friends, we would suggest, that an advertisement 
of two or three lines under this heading will usually 
develop the desired information easily and quickly. 








Portable Forges, $10. Holt M’fg Co., Cleveland, O. | 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

James W. See, Consulting Engineer, Hamilton, O. 

Presses and Dies. Ayur Mach. Works, Salem, N.J. 

Alfred Wilkinson, Expert Tests of Steam Engines 
and Boilers, 123 N. 4th St., Philadelphia, Pa. 

Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport, Ct. 

Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Ill. 

J. C. Hoadley, Engineer and Expert, 29 High St., 
cor. Federal, Boston, Mass. 

R. Dudgeon, 24 Columbia st., N.Y., Improved"Hy- 
draulic Jacks and Roller Tube Expanders. 





100 New Lathes, Planers” Drills, Millers, &e., 
(light & heavy). Send for list. Kelly & Ludwig, 
19 & 51 North Seventh street, Philadelphia, Pa. 


Machinists’ Bench Tools; largest stock in the Uni- | 
ted States. Send for Machinist Catalogue,212 pages 
Tallman & McFadden, 607 Market st., Philadelphia. 

** How to Keep Boilers Clean,’ and other useful | 
information for steam users and engineers. Book 
sent free by the publisher, Jas. F. Hotchkiss, $4 | 
John Street, N. Y. Mention this paper. | 

‘Slide Valve Gears,’ by Hugo Bilgram, pnblished 
by E. Claxton & Co., Phila., describes the easiest 
method known for correctly proportioning slide 
valves, link-motions and cut-off gears; price, $1.00. 

Russell & Struthers, Wax Process for making out 
line engravings. Specimens each week in the 
AMERICAN MACHINIST. We also do Map Engraving 
with best facilities tussell & Struthers, 59 Park 
Place, New York. 

More than 50,000,000 square feet of Prepared Roof 
It is now being put 
upon the best stores on Broadway, and upon the 
best and most costly dwelling houses built upon 
Fifth Avenue, New York City, with entire satisfac 
tion. T. New, 32Jobn street, N.Y. 

For Sale. Berryman Heater, 32’°x9 feet. Used 
but a short time. Has been thoroughly overhauled. 
New shell put on and is practically as good as new. 
Will be sold very low Call on or address Geo, 8. 
Strong, 7th and Chestnut, or call at 1. P. Morris 
Cows Port Richmond Iron Works, Philadelphia. 

The Universal Calculator 


A novel labor-saving 


| machine for solving questions in arithmetic and 


mensuration without mental labor. The most 
tedious problems solved in less than half a minute. 
Invaluable to engineers, mechanics, and business 
men. Sent freefor$l. Send forcireular. Address 
W.H. Wythe, Red Bank, N. J. 

Bound Volumes and Patent Binders. We can 
furnish Volume 3of the AMERICAN MACHINIST, Con 
taining the full 52 issues of 188), or Volume 4, con- 
taining the 53 issues of 1881, neatly bound in cloth, 
ready to ship by express, for four dollars. Either 
volume unbound, three dollars. ‘ Patent Binder’’ 
for the AMERICAN MACHINisT holds 53 weekly issues 
in good shape. Sent to any address by mail for 
one dollar. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton Street, New York. 

faly’s “Blue Book,’’—Special classified list of 
Machinists, Machinery, Railway, Engine and Boiler 
Makers supplies, etc., with financial standing and 
paying qualities of all dealers and manufacturers, 
Much more convenient and reliable than any other 
We also furnish full 
detailed written reports. Price $30 to July 1, 1882. 
The Joun W. EAty Company, 51 Chambers street, 
New York or 79 Dearborn street, Chicago, Il. 


_“* Extracts from Chordal’s Letters,’’ the most | 
interesting mechanical book published A great 


variety of mechanical and business topics treated 


| cialty 


AMERICAN MACHINIST. 


old and young mechanics, and interesting to every- | 
| body. 


As many 48 150 copies have been sold in a 
Over 40 Humorous illustrations ; 320 
pages, 12 mo. Price, $1.50 per copy, by mail, to 
any address. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton St., New York. 


single shop. 














The Moline (Ill.) Boiler Works are about to en 
large. 

Three new iron foundries are talked of at 
ton, Mass. 


raun 


A stock company is building a car factory at 
Marietta, Ga 
The City Foundry, Holyoke, Mass., will soon 


build an addition, 100 x 30 feet. 
The shops of the Bee Line Railroad at Delaware, 
O., are to be enlarged 


The Pittsburgh Locomotive Works, Allegheny. 
Pa., are building an addition to eost $50,000, 


The Northwestern Car and Manufacturing Com 
pany, with $5,000,000 capital, has been organized at 
St. Paul, Minn 

The new sewing machine enterprise at 
boro, Vt expected to 
month. 


Brattle 
is begin business next 

The Wrought Iron Bridge Company, Canton, O., 
completed last year 267 bridges out of orders for 
314 received in that time. 

A new joint stock company is to be formed at 
New Britain, Conn., which will erect a large iron 
foundry on their land. 

Cc. W. Le Count, South Norwalk, Conn., filled a 
large order for lathe dogs, from Caleutta, India, 
last month. 

The Link Belt Machinery Company, Chicago, is 
building a new foundry and will shortly begin the 
erection of a new machine shop. 


The European & North American railway com 


| pany will erect new and permanent machine shops 
| at 


Mattawamkeag, Me., during the coming sea 


son. 


A movement is on foot to establish locomotive 
works at Hamilton, Ont., witha capacity of 60 en 
gines per annum. Capital required $300,000—PRai/ 
way Age. 

The Penn Hardware Company, Reading, Pa., have 


begun an addition to their works calculated to em 


ploy 40 more workmen, 30 of whom will be 
moulders 
The Niagara Stamping and Tool Company, of 


Buffalo, N. Y.. manufacturers of presses, tools and 
dies for tin working, are adding a new 3-story addi- 
tion, 140 x 40 feet. 


The town of St. Albans, Vt., has voted to exempt 


the shops of the National Car Company, from taxa- | 


tion for ten years, provided they are erected at that 
place. 

A company with a large capital is being formed 
in Peterboro, Ont., for the purpose of starting a 
car factory. The town council has agreed to pur- 
chase $20,000 of stock. 

D2. C. New 
of 
which he has demand from all parts of the country 
His new brick mould is quite successful, 


Arnold, London, O., makes a spe 


Wages of the 700 iron moulders of Naugatuck, 


Conn., were advanced 10 per cent. April Ist. It is 


| probable that other manufacturers in that town 


will increase their employes’ pay. 
The Boston Rubber Co., which was announced as 

having settled upon Holyoke, Mass., for a location, 

will go elsewhere. The water-power company will 

not give them the 20 acres of land wanted. 

of 

has 


Mahony, manufacturer 


Universal Furnace, 


James 
Bar and 
from 109 Liberty 
New York 
rate, 


Grate 
His business is increasing at a rapid 


A new company composed of prominent manu 
facturers has been formed in Philadelphia to build 
steam engines. They have leased the shops of the 
Kensington Iron Works for that purpose, and are 
having tools built to fit then up 


Contracts have been let by M. L. Filley, jr.. for 
the erection of a foundry for the manufacture of 
stoves at Newport, Conn, It is expected the works 
will be completed this fall, when Mr. Filley will re 
move from Lansingburgh to Newport. 

It has been voted to make the capital stock of 
the Winnsboro’ (Ss. C.) Cotton Factory not less than 
$75,000—and not more than $250,000—operations to 
The sub- 
scriptions already made amount to about $25,000 


Witherow & of Pa:, 


begin when $50,000 shall be subscribed 


Gordon, New Castle, have 


| just finished a huge engine of a hundred tons and 


eight hundred horse power for the Union Iron and 
Steel Company of Chicago. The cylinder is 36x72’ 
and the fly-wheel is 25 feet in diameter. 

Morrison Brothers, Fort Madison, lowa, will erect 
anew foundry and machine shop 30 x 120 feet with 
a wing 40x 50 feet. They will also build an addition 
totheir blacksmith shop 50 x 100 feet, to be devoted 
to heavy work 

A car wheel foundry is being built at Fargo, D.T., 
$100,000 having been subscribed Mr. P. E. Mul 
cabhy, president of the Elkhart (Ind.) car wheel 
works, will resign that position and manage the 
Fargo works, which are expected to be in operation 


diameter, valve and stem | ina wise and witty way that will be instructive to | by June Ist. 


} Water works machinery 


Mahony’s | 
removed | 
Street to Room 73 Astor House, | 


cc 


A co-operative carriage 
started at Rochester, N. Y. 
$200,000 has nearly all been 


factory is about to be 

The capital stock of 
taken. 

The iron foundry at Cambridgeport, Mass.,recent- 
ly occupied by the Walworth Manufacturing Com- 
pany, is to be continued by Walworth O. Barbour 
& the manufacture of all kinds of iron 
castings. Mr. for many 
with the Walworth Manufacturing Co. 


Co., for 


Barbour has been years 


Cope & Maxwell Manufacturing of 


Hamilton, Ohio, manufacturers of steam pumps and 


Company, 


some 120 hands em- 
ployed, and have recently added to a variety of 
designs that of an improved Worthington Duplex 


have 


Pump, to work singly or duplex, not before accom 
plished. 

Recently the Perry Stove Company, of Salem, O., 
sent a proposition to Mansfield, O., stating that if 
the citizens would raise $4,000 and donate them 
land for their buildings they would remove their 
works there. The proposition was promptly ac- 
cepted, and the company have made arrangements 
to move there at once. 


W. FF. & John Barnes, Machinists, Rockford, MMs., 
write us: Weare working about 70 men now: are 
building new shops this season that will give a 


floor capacity of 30,000 square feet; will build of 
brick and stone. Power and heating will be steam. 
Shall heat with over-hanging pipes that we have 
found very satisfactory during the past winter. 


American built cars, locomotives and railway 
appliances generally, continue to increase in pop- 
wlarity abroad, From Italy comes now an inquiry 
fora number of Pullman sleepers, and every month 
of every year gives our American products a better 
standing. The future is certainly full of promise 
for ourmanufacturers of railway supplies.-Railway 


Registes 


At lonia, Mich., the Detroit, Lansing & Northern 
Railroad Company is erecting shops to oceupy 
ground, and will ineludea 
large machine shop, a wood-working shop, a car 
erecting shop, paint shop and other smaller build- 
ings. The round house will have a capacity of 30 


engines, 


nearly eight acres of 


The whole plant is to cost about $100,000. 


The real estate of the Newport, R. I., Manufac 
turing Company, comprising 44,500 square feet of 
land, with a factory building (brick), 200 feet long 
and 48 feet deep, has been sold at auction, at trust- 
Norman, for $16,000, The 
machinery remaining in the factory was sold for 
about $10,000 


$150,000 


ee’s sale, to George H 
This property cost originally about 


M. C, Bullock has just shipped the last of a com- 
plete outfit of engines, boilers, machinery and Brush 

| Electric plant for lighting an entire town, amount- 
ing in all to nearly 850,000 
lar outfit for Butte City, 


He is furnishing a simi 
Montana Territory; 
busily engaged on mining machinery to go to Lake 
Superior, and is operating his works 15 hours a day 
| with 70 men.— Chicago Industrial World 


is 


We have received from Riehle Brothers, Phila- 
delphia, a copy of their illustrative price list of 
} scales and a circular descriptive of 


} machines, 


their testing 
The cireular gives cuts showing forms 
| of specimens to be tested upon-the machine, such 
jas cast iron, boiler plate, wire rope, chain, wood 
and 


stone, also, a long list of parties who have 


purchased the machines 


manufacturing brickyard supplies, for | 


Chas, P.Willard & Co., 
Ill., 
Our specialty is furnishing complete outfits for 
creameries and cheese factories, which just now 


20 La Salle Street, Chicago, 
write us: 


| take our little engines as fast as we can turn them 
out. We have within the past month added to our 
tools a Brainard Universal Milling machine and one 
Hendey Shaper, to make all parts of our product to 


gauge, and so far as practicable, interchangeable. 


.. & Co., 35 Desbrosses Street, New 
York, have furnished the Southwark Foundry and 
Machine Company, Philadelphia, Pa, about 60 sets 
| of Katzenstein’s metallic packing this year. 


Katzenstein 


They 
are supplying two steamers of the Old Dominion 
line and three of the Pacific Mail with the 
(Among the steamships they have lately 


line, 
packing. 
fitted with packings are the Servia, the Arizona and 
the Elbe. The largest steamers require about 2,000 
pounds of packing. They have just sent packings 
for six locomotives to Cuba. 


The Bridgeport Boiler Works, Lowe & Watson, 
Bridgeport very 
specialties, one of which is the 


Conn., are busy building their 


They 
} are now at work upon one 6 feet in diameter and 


2214 feet long, 


Lowe boiler. 


Which they rate at 125 horse power, 
but which is capable of doing a considerably greater 


duty. This is the largest boiler of the kind ever 
built They ure receiving more orders for large 


boilers than ever before, and so far have found it 
impossible to get any stock of new boilers on hand. 
Their business is as good now as at the same time 

| last year, 
last. 


Orders began earlier this year than 


The Rodney Hunt Machine Company, at Orange, 
Mass., have broken ground for their new foundry 
building. The main building will be 120x75 feet 
wide. The moulding room is 120 feet long and 30 
feet wide ; then there will be the sand, core, ladle 
the side about 25 feet wide, 

and extending the entire length of the building. 

The pattern building is to be 100 feet long and 32 

feet wide, two stories high, and situated upon the 

bank of the little west of the old steam 

mill; while the main building will be opposite, on 

the side of the railroad track. 

will be 
| Bulletin 


and stock rooms on 


river, a 


The machine shops 


on an extensive scale,—Boston Commercial 
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Machinists’ and Engineers’ Supplies, 
New York, April 6. 1882. 

Businessin the supply line has developed noth- 
ing new in the shape of activity since our last re- 
port. The dealers claim to be very busy but admit 
that they could do alittle more. 

The Babcock and Wilcox Company, 30 Cortlandt 
street, New York, have just issued the eighth edi- 
tion of their Useful Information pertaining to the 
Generation and Use of Steam. This book is also a 
catalogue of their specialties. 
6 i 
Iron and Metal Review. 


COOKE & CO., J2T=*. 
Dealers in MACH:NERY AND SUPPLIES. 
Cortlandt Street, New York, 
AGENTS FOR 


The Waters Perfect Gavernor, 


Having Adjustable Speed, Automatic Safety 
Stop, Sawyer’s Lever, and Solid Composi- 
tion Valves and Seats. 


6 


The Pig Iron market continues dull, and prices 
are unchanged. We quote: Foundry, No. 1. $25.50 ALSO, 
to $26; Foundry, No. 2, $24 to $24.50; Gray Forge. 


$22. Foreign Iron, unc hange sd. Scrap dull at $31.50 
from yard. ( ‘opper dull, at 18¥e.for Lake Supe peal 
Banca Tin 28'4c. to 29c. Straits and Malacca 2414 


SUPPLIES 





to We. Billiton and Australian 24%4e. 
. For Machinists, 
— W A N T oH p= Railways, Mills, 
30 cents a Mines, &c. 


* Situation and Help’ Advertisements, 
line, each insertion. ae, seven words make a line. 
Copy should be sent to reach us not later than Thursday 
morning fcr the ensuing week’ 8 issue. 


Please send for cir- 
cular and state that 
ou saw the adver- 
isement in this 


Wanted.—A first-class mechanic al draughtsma an, 
Apply, 8. R. Krom, 153 Cedar Street, New York. 
Wanted —Seve ral first-class tool makers on small 





tools, jigs, etc. Dueber Watch Case Co., Cincin- paper. 
nati, O. 
Wanted—A good Machine Blacksmith, and 3 or 4 


Milling Machines, Drill Presses, 
Hand Lathes, Tapping Machines, 


‘ON 





— Cutter Grinders, &c. 

ey Send for new Illustrated Catalogue, con- () 
3 taining descriptions 0 
a of the above ma- 

= \ chines, by 
= 


4 
eo 


“OUIORN 
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good Machinists. Address, EAGLE Iron Works, | 
Des Moines, Iowa. 

Wanted—A first-class 
manage 150 to 200 men, 
work. Apply with references to Fric 
Waynesboro, Franklin Co., Pa. 

Wanted—_A man thoroughly experienced in Port- 
able and Traction Farm Engine building, to design 
and superintend building them. Address, stating 
experience and references, JoNH S. Davis’ 
Davenport, lowa 

A Mec hanical Engineer and Draughtsman of 24 
years’ experience, who has made hydraulic and 
steam engineering a spec ialty is open for engage- 
ment. Address, ‘“ Engineering,” office AMERICAN 
MACHINIST. 

Wanted—Two good men on small tools and small 
machine tool building. Also aman to take charge 
of a variety of small manufacturing, one having 
experience in modern shops. Address, Calipers, 
AMERICAN MACHINIST Office, stating experience and 
giving references. 

Machinists.—A Foreman Machinist, fully quali- 
fied to take charge in all the details of a small 
general machine shop in this city, can find a per- 
manent position by communic ating, Stating ex-, 
yerience, references and compensation. ‘New 
York! Box 6, Office AMERICAN MACHINIST. | 
. Wanted—An experienced salesman or a good 
mechanic, with more or less experience, on steam 
engines, and with an aptitude for business, can 
secure a position as office and outside salesman 
with a first-class engine company. Address, stat- 
ing qualifications, A.B. C., care AMERICAN MACHIN- 
IST. 

A man 31 years of age desires a situation in aj} 
mac hine shop as superintende nt or foreman. 13) 
years’ experience as apprentice, journeyman, tool- 
maker, draughtsman and foreman in Illinois. Lowa, 
Minnesota, Nebraska, Kansas and Missouri. Cor 
respondence invited from parties who mean busi- | 
ness. J. E. McConnell, lowa City, Iowa. 


boiler shop foreman to 
and capable of laying out 
=x & Co., 


y Holland & Thompson 


Troy, N.Y. 
Manufacturers of the 


HOLLAND 


PUGRIGATOR 


i] For lubricating the valves & 
ii cylinders of steam engines 


4 Operating with down. 

ward visible drop. The 
|| Principle of this Lubricator 
is entirely new ;being the only 
one manufactured operating 
with a downward visible drop, 
4 and does not conflict with any 
other Patented Lubricator. 

Protected with Letters 
Patent, granted July 5, 1881 
02" A saving of from 50 to 90 
iii per cent. in cost of oils 


THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


No. 23 Murray St., New York. 


Sons, , 





















Manufacturer of 








Large Boring and 
Turning Mills, and 
Machinists’ 
xenerally: 


Wanted—An iron planer 40/’x36’’x12 feet. fie| « 


dress. C. B. Wilkins, Montgomery, Ala. 


MACHINISTS. tf 












Tools 








We have several jobs that we wish to contract | —_— 
or employ suitable foreman to superintend. Any nt KATZENSTEIN’S 
good mechanic can apply by mail or in person to Self-Acting 


the 


JOEL HAYDEN BRASS CO. 


LORAIN, OHIO, 


SHEPARD’S CELEBRATED 
$60 Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, 
Mandrels, Twist Drills Dogs, Comigers, 
“Sun Light” Gas Machines, etc. Send 
for catalogue of outfits for amate urs or 
artisans. Address | 
H. L. SHEPARD &€ CO., 
341 & 348 WEST FRONT STREET 
CINCINNATI. OHIO. 


SCESTER MACHINE SCREW CO. 


L. 


For Piston Rods, Valve 
Stems, &c. 
Adopted and in use by the 
ee ~~ Iron Works, En- 

uilders and Steam’ 
ie Companies within the 
last eight years in this and 
4, foreign countries 
ZL. KATZENSTEIN & co., 
35 Desbrosses St., N. Y. 


A. M. POWELL & C0,, Successors to 


*| WIGHT & POWELL, Worcester, Mass., U.S. A. 





WS 


i ll 
nN 























Hl LIBERTY ‘st NEW YORK 


FACTURERS OF 


STANDARD MACHINE SCREWS. 


LEYS CUSHIONED HAMMER] ~ 











©S-wooppuBy.’ 


RADLEY &COMPANY 





Iron Working Machinery. 


CG EAR | N GS SHAFTING, 


Castings or finished work furnished the Trade at 
favorable rates. 


POOLE & HUNT, Baltimore, Md. 





MACHINE 
MOULDED MILi 


Im great variety of sizes. 


ce) 
t*) 
< 
™ 
2 
< 


® 
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is THE DEANE 9 7 PUMPS * 


Send for New Illustrated Catalogue. 


———20:— 











Factories and Warehouses. 





METAL PACKING 


| The Deane Siena Pump Co. 


HOLYOKE, MASS. 





54 Oliver St. 
Boston, 


92 & 94 Liberty St., 
New York. 


OUR WORKSHOPS, 


Their Sanitary 
Fire-resisting Arrangements. By B. H. THWAITE 
C. E., with 188 illustrations of the most improve 
kKire, Sanitary and Ventilating arrangements. 8vo, 
cloth, $3.50. Free by mail. 


1. & FL N. SPON, 446 Broome Street, 
FOR SALE. 


STEAM ENGINES. 


Two Horizontal Engines, 26 inch cylinder, 42 inch | 
stroke, about 250 horse power, built by NOVELTY 

WORKS, will be sold connected or separate. Apply y | 
to JOHN Ce yens, No. 8! Front St., | 
Brooklyn, N. Y 












—= — ae 7 o Its Gases, 


N.Y. 





Burns all kinds. In- 
creased capacity of Furnace. A Ven- 
tilated Grate-Bar. No New or Pe- 
culiar Boller Setting. A Simple 
Device for Economy. 


The Fairbairn Manufacturing Co., 


272 PURCHASE STREET, 
| P. O. Box 3348, BOSTON, MASS, 


Saving in Fuel. 






Is the Standard of Zeellence 


AT HOME AND ABROAD. 
THE A.8. CAMERON 


STEAM PUMP WORKS, 


Foot of East 23d Street, New York, 


H. PRENTISS & COMPANY, 


No. 42 Dey Street, New York. 


P, 0, Box #308. Tools & Supplies, 
DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


41 to 47 Keap Street, Brooklyn, N. Y. 


MANUFACTURERS OF 


THE M, T. DAVIDSON 
Improved Steam Pump. 


Warranted the Best Pump Made 
for all Situations. 


KELLY & LUDWIG, Agents, 49 and 51 North 
7th St., Phila.. 97 Liberty St. New York 





DEALERS IN 


MACHINISTS’, MANUFACTURERS’ 
AND RAILWAY < 









BLAKE S PATENT STRAM FUMES 


MORE THAN 13,000 IN USE. 


Adapted to Every Situation. 


Send for New Illustrated Catalogue, 


GEO. F. BLAKE MANF’G CO. 


44 Washington St., | | 


a= SS Liberty Street, | 
| BOSTON. 


NEW YORK. 








BETTS MACHINE Co. 


WILMINCTON, DEL. 
MAKERS OF 


Standard Gauges, 
Measuring Machines 


AND 


ADJUSTABLE 
Reamers. 





STANDARD 


Cc ire R 
GAUGE, 


and Best in Use, 
Nearly 7000 sold in 1881, 


Cheapest 













STANDARD “STEP” GAUGE. 
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NICHOLSON FILE Od. 


SOLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 
FILERS’ TOOLS and SPECIALTIES. 
‘Nicholson File Co’s” Files and Rasps. 
-*Double Ender” Saw Files. File Brushes, Mile Cards. 
Slim” Saw Files. Surface File Holders. 
“Racer” Horse Rasps. ‘Vice File Holders. 
Handled Rifflers. Stub Files and Holders. 
Machinists’ Scrapers. Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. Bes U. s. A. 


Also, 





a Hrgqson Boruen, 


> Conn. ; : 







is™ > x Woop Si. 
PHILAD. 


Boston, Mass. 
Avr. 
Hoboken, § 





Gavdiner & Co., 


rous others. 
Fra aay {pstitute 
EVAPOR: VE_ EFFI 


STEAM. 
tive Catalogue. 


ant use by such concerns as ( 
Wallace & Sens, Ansonia, 
feetamoe Mills, “44 Mills, Fall River, Mass.; 
Srown & Sharpe Mfg. C 
Ste wart - Co., Tiffany & Co,, New 


Conn. 






HARRISON BOILER. ‘THE ‘SAFEST” 


Adapted for all Steam Purposes. 


Merits have been proved Spe ten fiftee . et Bl 
leney r08., South Manchester, 





‘Ww ampanoag Mills, 


oO., 


hite, Daniel Allen 


SONOMIC 


Sears’ Build: 


Providence, R.L.; 

fork: Stevens’ Institute, 
: Matthie assen & 4 ‘jee her's Sugar Refinery, Jersey 
Nity, N. J; Wa. Sellers & Co., 5. 8. W 
Phosphor-Bronze Smelting Co., 
Evening Bulletin, Saturday Night, Philadelphia, Pa., 


Motel RACY TO for SUPE mye yt! OF 


Jno. 
Henry Bower, 
and nume- 


AL CAPACITY 


FOR G ENE: RATING STE PAM AND DYNAMIC VALUE OF 


Fasily transported on mrle back. Send for Descrip- 


HARRISON BOILER WORKS 
15th and WOOD STS., PHILADELPHIA, Pa. 








spor’s Py 


) Srtan a) ThedAsherety Nasu Ce. 


ENGI, 
: ly hin, 


f 





Successors to E, H. ASHCROFT, 






**Original Steam Gauge Works.’ 
THE E. H. ASHCROFY 


3 i Improved “Bourdon” Steam Gauges, 





Sole Owners and Manufacturers of 





TABOR’S PATENT 


~ STEAM ENGINE INDICATORS 


Specially adapted to 








E. L. MAXWELL, Pres't. 
H. 8. MANNING, Treas. 
CHAS. A. MOORE, V-Prest. 
MARTIN LUSCOMB, Sec'y 






Indicating High Speed Engines 
and Locomotives. 


STEAM AND WATER GAUGES, 
Railway, Steamship & Machinery Supplies. 


111 Liberty St., New York. 


Factories, BOSTON & LYNN. 





















—H— MANUFACTURED BY —+ Sy a=. 
R:-W-ReExroro 
M1 No. 6% Street, woe. EN ,_a2 2 = 
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A FILE OF HIGHEST GRAOE F cD at > os 
PRACTICAL MECHANICS = &.4°% 1s = 
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MADE BY 
R, A. BELDEN & mr 
DANBURY, CONN. 


A valuable to tool for Die 
Work and other planing 
+ requiring a short and rapic 
or variable stroke. 
Planes 16 in. 
high and wide, and | 
has 12 in. stroke, | 
with quick retumn| 


Punching Preeses 
AND SHEARS. 


Power, Foot or Hand, all 
sizes. Also, Upright 
Power 


Drill Presses, 





motion. Has steel} 

screws, wrought! Large and Small Sizes. 
handles, and cut} Peer Punch and Sh 
gears and pin-| ued all ar (0. 
ions. Power feed| SS sine . ' , 


119 Liberty St., New York. 


AKRON IRON COMPANY, 


| ATROW, ©. 


PATENT 

HOT 

POLISHED 
-SHAFTING, 


Or Ek, P. BULLARD, 


JOHN H. WRIGH 
MANUFACTURER OF 
Lathes and Planers, 
FROM THE LATE WOOD, LIGHT & CO.’S PATTERNS, 


faving formerly been a contractor in building the | 
same, will give first-class work to all who 
favor me with their orders. 


EDDY’S TWIST DRILL GRINDER 


Will Grind 


in all directions. | = > 








Superior to any shafting in market for the following reasons, viz.: 
ist.—It is perfectly straight and round. 2d.—It can be rolled ac- 
curately to any desired gauge. 3d.—It has the beautiful blue finish 
of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
IN KEY SEATING like most of the other manufactured shafting 
sold in the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.—'The surface is composed 
of MAGNETIC OXIDE OF IRON, forming a superior journal or 

bearing surface. 6th.—It is made of superior stoc 
Sizes made from % to 3 inches, advancing by sixteenths. Price 
lists, with references and other information, furnished on application 


AKRON IRON CO., Akron, O., Sole Manuf’rs, 
14 Dey Street, New York, 





General Eastern Agent. 





BRIDCEPORT, | 


Conn. THE 


G. HORTON & SON CO. 


WINDSOR LOCKS, CONN., U.S.A. 


Only Manufacturers of the Universally used 


HORTON 





accurately Lathe and Car Whee; 
Flat Drills. ‘ 
— Car Wheel Chucks 
Price $80. ) From 30 to 42 in. 
a. } ‘i Tee © oy chucks made 
. lat use the patent jaw 
Send for with bu oth face ona hins 
Oo aw “ruuhd p 
Circular, true. a 


ersend for illus- 


For every class of Steam Engines, 
Steam Pumps, Vacuum Pans, &c. 


Guaranteed to Save 20 to 25 
per cent, of fuel, or gain 25 


to 30 per cent. in power, 


Send for pamphlets, prices, referen- 


ces, &e. 


HENRY W. BULKLEY, 


149 BROADWAY. N. Y. 


RR a re mE REE NN SS EN TTC A PTR A NR ARE 
LAMBERTVILLE IRON WORKS, 
A. WELCH, JR. 
Manufacturer of 





With Steel Screws. 





This Dog is very heavy, and 
is warranted not to break 
with any work. 








* . , _ Saar 
AUTOMATIC STEAM 1 ENGINES, ch sit 
Also, Plain Slide Valve Engines. 


Send for Circular. LAMBERTVILLE, NEW JERSEY. 





jortable Seam Fong 


£ “ 


SEND F FoR CIRCULAR 4PRICE List 


PETERWALRATH 
CHIT TENANGO, NY. 


C. W. LeCOUNT, South Norwalk, Conn. 


LE COUNT’S HEAVY STEEL Doc, 
Lathe Made and Hardened. 


No. 1...3-8in..... 8 .50 
a = 2...1-2 -60 
ot ad S...58"°.... 0 
a ie SS Lae 
be meg 502. 9-8 8 80 
23% ee meee 2 
me dae “ etee 

ae ~ See” 3c. ee 
SS Sales. .c oka 
oa “RLS .... tae 
eo “Te .... i 
ioe = Tee 
= 8 Sma. re 
SS *146.31-9% °°.) 10 
=. “ 16.8 wane 
@& “ 16..31-2" 2.00 
oes * 17.4 bas 2.30 
3 i * 18..41-2 “ ... 83.00 
72 “15. 8.50 
 % Full set, 19 ren te 
ES No 20.6 1-2 conc Sa 
ied vee 6.00 
8 3 No. 1. ..88in.... 50 
ee OS ees ae 
ae oS ee 
RR Rs RE eee 
@f “8.1144 9% 
se “10...11-9" 1.10 
D “184%... i 
° we. ce © icc 
% oSmall set of 8 Dogs 
‘c % from 38 to 7 peta 
Bc $7.30. 

u No. is. 21-8 - 81.60 
ei ieee 
eS * 16..819% ... £00 
ag 17..4 ad 2.30 
& E set of ia from 38 to 4 


inches, $15.00, 

















THE REID DRILL CHUCK 


The Strongest, most Simple 
and greatest ¢ “eae of any 
in the market. Sold by all 
first-class Machinists’ Supply 
Stores. Manufactured by 


ew CHAS. H. REID, 


DANBURY, CONN, 





Agents Wanted. 


T. NEW’S | PREPARED 


ROOFINGC: 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 


T. NEW, 38 John Street, New York, 








ANEW UPTING & NON-LIFTING INVECTOR, 


BEST BOILER FEEDERS IN THE 
WORLD. 


Send 


OR 


FRIEDMANN’S 


Patent Lijectors, 
WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Oilers & Lubricators, &¢, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 


NEW YORK. 


for 


Illustrated 


Catalogue. 





GEORGE WESTINGHOUSE Jr., Pres’t. 


MANUFACTURERS OF 


m STN ean gi 


Only needs an examination to 


commend it. 


INFORMATION FURNISHED ON 


RALPH BAGALEY, Sec. & Treas. 


WESTINGHOUSE MACHINE COMPANY, 


Liberty Avenue, 24th & 25th Streets, Pittsburgh, Pa., U. 8, A, 


ore; limestone, &c. 
than any known machine. 


THE STRONC PURIFIER AND HEATER, 


A reliable device for cleansing and heating feed water for boilers. 


DAMASCUS BRONZE, 


A recently discovered composition, especially adapted to locomotive and car journals. 


H. H, WESTINGHOUSE, Sup’t. 


“h Ny CRUSHER g Teton 


Will pulverize more 
, in agiven time 


APPLICATION. 





FULL 
SPECIAL MACHINERY, TOOL 
MADE BY 


S. McHENRY, 


927 FILBERT ST., PHILADELPHIA. 
Fine Work Generally Solicited. 


JENKINS PATENT VALVES 
THE STANDARD 
MANUFACTURED OF 
BEST STEAM MbTAL. 
JENKINS BROS. 7IJOHN ST.NY. 



















trated Catalogue, 





JAMES D. FOOT, Sole Ag’t, 101 Chambers St., N.Y. | 





fae’ 239 Broadway, New York. 









WORTHINGTON STEAM PUMP. 


FOR ALL PURPOSES AND OF ALL SIZES. 


SPECIAL PATTERNS 


For Railway Water Stations, Oi Pipe Lines, Hydraulic Elevators, &c. 


HENRY R. WORTHINGTON. 


Boston Office, 70 Kilby Street. 


St, Louis! Office, 707 Market Street. 
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HOISTING ENGINES AND ELEVATORS: 


Safe, Durable and Reasonable in Price. 


Friction Clutch Pulleys and Cut-off Couplings. 


We manufacture the ‘ ‘Giant 
Friction C lutch Pulle ey 
known as the “ Captain.’ 8 
the Best in the W oid for 
connecting the gearing of 
callender rolls, hoisting coal, 
logs or freight. Our Clute 
can connect any amount of 
power, at any speed, without 
slac king the motive power in 
the least, and gives no shock, 
is easy to ship and unship, in 
fact, this is the only Clutch 
that can do heavy work satis- 
factorily. 


D. FRISBIE & CO. 
123 North Fourth St., Philada., Pa. 


PAYNE’S AUTOMATIC — 








stablished 1840. 


. 
4 





E 


Spark Arre ater. Vertical Portable. 

Reliable, durable and economical. will furnish a 

horse power with V% less fuel and water than any other 

engine built, not fitted with an automatic cut-off. 

Send for illustrated Catalogue c. c., ete. for informa- 
tion and prices. gg, W, PAYNE & SONS, 

Box 1230, CORNING, N.Y 

EY W. MASON & 


Friction Pullevs Clutehes and Sitters, | 
ROVIDENCE, R. |. 











TEAM PUMPS, AIR COMPRESSORS, 

Friction Hoisting Engines, Vacuum Pumps 

‘and oeeneeen. General Machinery, Steam En 

gines. Capacity to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 


The Norwalk Iron Works Co. 


SOUTH NORWALK, CONN. 





PORTABLE & 
TRACTION 


Stationary 
Engines. 
Iron and Steel 
Boilers. 
Portable Cir- 
cular Saw 
Mills 
Threshers & 
Separators. 





Send for Catalogue and say where you saw this. 


FRICK & CO. 


Pa, 


E. GOULD & EBERHARDT, 


97 t0 113 N. J. B. R. AVE., NEWARK, N. J. 


Waynesboro, Franklin Co., 








PATENT 
SHAPERS 


QUICK Adjustable Stroke. 
Can be CHANGED while in MOTION, 





WM. T, BATE & SON, 


CONSHOHOCKEN, PENNA. 
Manufacturers of 


BATES 
PATENT 





The most Economical, Reliable and Durable. 





A large number of these boilers in use in the best | 
establishments and institutions, showing Splendid 
Results in the way of economy, efficiency, dura- | 
bility and convenience of cleaning. We refer to 
parties using Write for particulars. 





ROLLSTONE LATHE IMPROVEMENT ON THE | 
WEYMOUTH LATHES, BAND SAWS, 

| 

| 


Rotary and 
Stationary 
Bed Planers 
s p d Bu 5 Zz 
aners ig 
Saws, Variety 
Mouldin g 
Machines, 
Pattern Ma. 
kers’ Lathes, 
also a large 
stock of Sec- 
ond-hand Ma- 
chinery of all 
descriptions. 


<< 





ROLLSTONE MACHINE CO. 
» 45 Water St., Fitchburg, Mass. 


Osgood’s Combination 








Dredge. 








Guaranteed to excavate 50% more snateatal from 
hard bottom than any other machine. Circulars, 
comparative strain sheets, &c., furnished. | 

OSGOOD & MACNAU GHTON, Albany, 
N. W., successors to Ralph R. Osgood, 
Troy, N. Y. 


THE DUPLEX INJECTOR, 


THE BEST eT 
FEEDER KNOWN. 








Not liable to get out | 
of order. Will lift | 
water 25 feet. i @ - | 


delivers water hot to 
the boiler. Will start 
when it is hot Will 
feed water through a 
heater. Manufac- 
tured and for sale by 
JAMES JENKS, 
Detroit, Mich. 


THE 


GARDNER 


COMPENSATION 


GOVERNCR, 


Unequaled for accur 

acy, enbety, conven- 

ience, durability, work 

manship and design, 
Address, 


| 
ROBERT W. GARDNER, | 
QUINCY, ILL. 


Nev York Agents, JAMES BEGGS & C0., No. 8 Dey Street. 


PORTABLE and STATIONARY 
| | ENCINES 
And BOILERS, 


5to25H.P. Parts duplicate 
and interchangeable, specially | 
adapted to run Electric Light | 
Machinery. Send for Circular. 
SKINNER & WOOD, Erie, Pa, 


DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 

Ss. WOOLMAR, 
116 Fulton Street, New York. 


Fully priced and illustrated Catalogues. 


























G. 





6TEam 


THE HANCOCK INSPIRATOR 





The Standard for Stationary, Marine, Locomotive 





AND ALL CLASSES OF BOILERS. 





OVER 31,000 SOLD IN 4: cEBDS. 





Adopted by the Largest Bailie and Manutactories 





Send for Circulars to 





THE HANCOCK INSPIRATOR CO. 





3-4 


BEACH STREET, 





BOSTON. 


WILLIAM SELLERS & CO., 
MACHINE 


AND 


RAILWAY SHOP 
EQUIPMENTS, 













PHILADELPHIA. 


Shafts, Couplings, Hangers, 
Pulleys, Mill Gearing,&c. Lathes 
Planers, Drills, Shapers, Bolt 
Cutters, Twedell’s Hydraulic 
Riveters, ete. 

Railway Turntables and Pivot 
Bridges, Gifford Injectors, Sel- 
ler’s Improv ements. 


New Patterns. Simple. Effective. 
NEW YORK OFFICE, 


a8 LIBERTY STREET. 









FROM 5 TO 30 TONS. 

NO REPAIRS, PACKING OR ALCOHOL. NEVER | 
RUNS DOWN UNDER THE LOAD. 
HANDIER, STRONGER, LONGER LIVED 
and CHEAPER than ANY 
Hydraulic Jack. 


CEO. A. OHL & co. 


EAST NEWARK, N. J. 








POWER PUNCHES, SHEARS, 

We make over 100 sizes of Punches and Shears, 
Double and Single, varying from 500 to 36,000 pounds 
in weight, and adapter for every variety of work. 
The Double machines are equal to two Single ones’ 
as each side is worked — Also . 


ADJUSTABLE Jit 
USH ShED HAMMERS 


Of all sizes, el for efficiency and durability. 


The Long & Allstatter Co., 


HAMILTON, OHIO. 
The Inventors’ Institute 


COOPER UNION, 


7th & 8th Sts., 3d & 4th Ave., New York City. 


The Institute pe resents unequaled advantages for 
the public exhibition, at moderate cost, of new 
machines, manufactures, &c. It affords also supe- 
rior facilities for negotiating the sale of Patents 
and for procuring capital for the development of 
new inventions. 

The Patent Law Department of the Institute 


Is, in fulfillment of Mr. Cooper’s designs, intended 
to afford to inventors the opportunity of protecting 
themselves, through the advice of competent ex- 
perts, against losses consequent upon insufficient 
patents, or from procuring patents upon practically 
valuetess ideas. Patents which can be relied upon 
as strong and valid are secured at moderate rates 
in the U United | States and in all foreign countries. 


sae aewwanc an nnosnniration 








THE 


Slat ba ft Dil 


Adapted to seers work with small 
drills. dts extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent le ngths of work. Over 200 
already in use. Send for circular 


DWICHT SLATE, 


HARTFORD, CONN 














P, BLAISDELL & C0. 












Manufacturers of 


Machinists’ Tools, 
WORCESTER, WASS 








Stastonary ai Marine Boilers, Hoisting 
Machinery, Patent Evaporators and Condensers. 


JSOMN MWMorimsA ote he 


Allen Bastess 


HOBOKEN, 


FOR REDUCING 
AND POINTING 





‘RIVER RIVER STREET, N. J. 
Pa. For machines or information, address 
S. W. GOODYEAR, 


by compression orswaging COLD. Ma- 

chines manufactured under patents owned 

WATERBURY, CONN, 

Whittier Machine Co, 
No, 91 LIBERTY ST., N. Y. 


by Miller, Metcalf & Parkin, Pittsburgh, 
STEEL BOILERS AND ELEVATORS. 












y, 


<> 
i 


a \ 
4 ait Mh. 


4 


Pat. Double Screw Pewer Elevator, 





CH as 


AND THE 


BEST) 


mn Li) 


00 
$5 i 


UPWARDS, 





BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 
LOWE & WATSON, Proprietors, 


MANUFACTURERS OF 


The Lowe Patent Tubular Boiler, with and 
without Superheating Drums. Fourteen 
years’ use proves them the most durable 
and reliable boiler known, Give *s dry steam. 
The process for combustion of the gases is in 
the construction and setting. Burns any 
| fuel; obtains as much result from it as any 
| boiler or setting with no more cost, and 
greater durability. 


ag Send for descriptive Cirenlar 








SCHUTTE & GOEHRING, Manufacturers 







OVER 


| Operated by 
One Handle, 





Offices 
12th and Thompson Sis, Phil’a, | A. 
A. F. UPTON, 7 Oliver St., 


KORTINGS' DOUBLE TUBE INJE ‘CTOR. 


30,000 IN USE. 


THE LEADING BOILER FEEDER. 
WOR 


~ WILL LIFT HOT WATER, — POS 


RKING UNDER ALL CONDITIONS. 
ITIVE IN ITS ACTION. 


SEND FOR CIRCULAR, 


Warerooms 
ALLER, 109 Liberty St., 
BULLOCK 


(' 
« PUL 


and 


\ew York. 


Boston, | M. . St Market St., Chic, 
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A FIRE-PROOF NON-CONDUCTOR 


Made from Slag of blast furnaces. Encases 
about 90% of its volume of air. Heaviest 
grade about 25 Ibs. per ou. ft. RS 


Price, ‘1 Cent Pe Cent ~~ Lb. 


nS 


OF HEAT AND AND SOUND. | 


SS 1 $. Miseel Woal to 


i CORTLANDT STREET, 


NEW YORK. 
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WM. MUNZER, 


Manufacturer of 


/mproved Corliss Engine. 


For description, see Vol. 4, No. 14, of this paper. 
| Ist Avenue, cor, 80th Street, New York. 





GORRUGATED CRATE BARS, 





UIiiayy 


JAMES MAHONY, WUE HOUSE, NEW YORK. 

















$9000. 


eon SN 


=—=— 


hash wa a TES tes te eTLN, 


( 


\\ 
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The Steam Pumps 


Made by VALLEY MA- 
CHINE CO., Easthamp- 
ton, Mass., are the 
Best in the World for 
Boiler Feeding and 
other purposes. 





DECKS PATDROP PRES 


ELEST FORGES. 


Drop Dies and Special Machinery 
BEECHER & PECK, NEW HAVEN CONN 


STEEL & IPON DROP FORGINGS 








DEAN BROTHERS, 


Steam Pump Works, 
INDIANAPOLIS, IND. 
Manufacturers of 
Boiler Feeders, 


Fire Pumps and Pumping Ma 
chinery for all purposes. 


SEND FOR ILLUSTRATED CATALOGUE, 








PATENT. PLATE PLANER. 











boiler-makers, and more correctly. Made by 











Planes 13 Ft. 10 In. ieeaconige at One eatin. 


Two separate tools arranged for independent adjustment. 
Steel screw fully supported and cannot be sprung or bent. Guaranteed to do the work of twelve 


Table acts as gauge for setting plate. 


HILLES & JONES, Wilmington, Del. 





A FULL LINE OF 





Machine Shop Supplies, 


Engines and Boilers, Belting, Packing, eam 
Pumps, Emery W heels, Cotton Waste, 


J. H. KERRICK & Co. 


INDIANAPOLIS. IND. 


U.S. Metallic Packing Co. 


MANUFACTURERS OF 


SELF-ADJUSTING STEAM PACKING 
FOR LOCOMOTIVES AND AIR BRAKES. 





Transmitting Dynamometer, 


(RUDDICK’S PATENT). 


Correctly Indicates and Registers Horse Power. 


TRANSMITTING DYNAMOMETER CO. 
Office, 71 Astor House, New York. 
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J. A. OSGOOD, Pe 
CANAL STREET, BOSTON. 








W/00D-WORKING MACHINERY. 









ee” Universal Wood Workers, Planing, Matching, 
Moulding, Band and Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, etc. 


BENTEL, MARCEDANT & CO., 
HAMILTON, OHTO, U. 3. A. 






















OPERATING 


FOR 


ing, Polishing, &. 
Manufactured by 


Limited. 








THe bib. FLEXIBLE SHAFT 


PORTABLE TOOLS 


Drilling, Tapping, Ream- 


STOW FLEXIBLE SHAFT CO, 


1505 Penna, Ave., Philadelphia- 








“The Only Perfect’ 
BUFFALO 
PORTABLE 
FORGES. 
The Lightest, 
Strongest,most 
durable,easiest 


working, and 
in every way 


The Best Portable 
Forge Made. 


BUFFALO 
FORGE CO. 


Buffalo, N.Y. 





ELEVATO RS 


Sy] HAND AND POWER. 


WITH 


Automatic Hatch Doors 


Henricksen’s Safety Clutch, 


HEEBNER PATENT GOVERNOR. we 


~ Albro- ee Screws, &c. 


CLEM & MORSE, — 


413 Cherry St. rr 
PHILADELPHIA. 2 




















New York ‘ork Office, 


“108 LIBERTY ST. , 


Sv BOILER & TUBE COMPOUND, 


PURELY VEGETABLE. 


LOOSENS SCALE & PREVENTS ITS FORMATION. crosmy s¥NAM GAGE & VALVE CO. 


J J. H. MILLETT, Pres’t. GEO. H. EAGER, Treas. 
SAVES FUEL, LABOR AND REPAIRS, GEO. H. CROSBY, Sup’t. WALTER P. CLARK, Sec’y, 
Bow Sz Tr a .| Sole Proprietors and Manufacturers of CROSBY'S 
ved o cz oO Adjustable ** Pop” Safety Valve. 




















16 Hudson and 180 Reade Sts.. N- Y- Improved Steam Pressure Gage. 
Self-Closing Water Gage. 
Fox Lathes Improved Steam Engine Indicator. 
9 Sole Manufacturers and General Age nts for The ** VIC. 


T rOoORY?*? Steam ¢ ‘ylinder Lubric ator, “Single Bell Chime 
urret Head Lathes, ? Whistle,” ‘‘ Bay State Steam Muffler.” and all instruments 


for use on Steam Engines, Boilers. &c., send for particulars. 


> 97 OLIVER ST.. BOSTON. MASS. 


SWIVEL HEAD ENGINE LATHES, 

.C. YOUNG & CO., Worcester, Mass, 
GEORGE GAGE, Waterroro,N.Y. wen Manufacturers of 

ENGINE LATHES, HAND LATHES, 
CRITCHLEY’S PATENT EXPANDING Foot Power Lathes, Slide Rests, &c. 


Ba REAMER. ae On & 
; cou m= Wrought rn Sectional Safety Steam Boiler 


ABSOLUTELY SAFE FROM 
EXPLOSIONS. 


Unequaled in Economy 
of Fuel and Rapid 
Generation 0 
Dry Steam. 














Manufactured by CRITCHLEY & WHALLEY, | 
Send for Circular. PORTSMOUTH, N. H. 





WHITCOMB MANFG.CO. 
WORCESTER, MASS, 
Manufacturers of 


Hand & Power Shears 






All parts interchange- 
able. Easily erected in 
places inaccessible to 


shes ¢ i 7e8 other boilers. Altered or 

And Punches all sizes. enlarged by : an ordinary 
Taft’s Patent. machinist. 1ipped in 

These Shears supersede all | e=3 pac kages weighin under 
e working, 150 lbs. each ow in 

others for eas in Re price and first-class in 


3 et COrebility and simplicity. 





material and workman- 
ship 


Over 260,000 H. P, in Use for all purposes. 
c oat alogues and Conclusive References mailed to 
yaddress. Drawings and full instructions for erection 


FOR ALL KINDS OF FUEL. Josuiaan d with each boiler, making errors pence 
SEND FOR CIRCULAR. ABENDROTH & ROOT MFG. CO. ca 4 Moe 


POND ENGINEERING CO,, AGENTS: 


% an cubes : : M. C. BULLOCK, 80 Market St., Chicago, Il. 
109 MARKET STREET, ST. LOUIS, ALEX. E. we 130 Water St., Cleveland, Ohio. 
130 W. SECOND ST.. CINCINNATI. | GEO. J. ROBERTS & CO., Dayton, Ohio. 


JONES’ veer re JAM PLATES & BOILER SETTING. 


Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid in combustion of gases 








Ask your Boiler Maker for it. 


Manufactured by 


Hohoes Iron Foundry and Machine Co. 


COHOES, N. Y. 


AND & POWER SHAP. 
ING MACHINES, Full 
length of stroke 6in. May be 
D adjusted to any less distance 
desired. Automatic cross 
feed, with 6 in. traverse. Ver- 

















CONCAVE MOULDING CUTTERS, 


For Cabinet, Car and Mill Work. 


rip YZ 
j MOULDING %, 
we ) MACHINES. | 
Manufactured by ~ ah 
MORRIS L.ORUM, 


448 North | 2th St., Philadelphia, Pa. 
t?- SPECIAL MACHINERY TO ORDER. 


Westcott’s Hameinatioh Lathe Chucks, 
Both Scroll and Geared. =] 


Greater capacity. Jaws 
reversible. No projecting 
screws in the rim. Move- 
i} ments independent, uni- 
7 versal and eccentric. 


Oneida Steam Engine 
ald Foundry Co, 


Send for circulars. ONEIDA, N. Y. 


tical adjustment of, table, 
»5 inches. 

PE full particulars apply 
Boy NTON & PLUMMER, 
Worcester, Mass. 

















—_— = sae - = 


THE HARTFORD diigo CUT- OFF ENGINE. 


Close regulation and best 
attainable Economy of 
Fuel. Circular and Prac- 
tical Treatise on Steam 
Engineering sent on ap- 
plication. 













Built for Heavy and 
j Continuous Work,and 
ae, ®dapted to any re- 
quired speed 

























The Hartford Engineering 
Company, 
HARTFORD, CONN. 
New York Office, 


Rooms 72 and 73 Astor 
House. 



















Hill, Clarke & Co., Agents, 
36 Oliver St., Boston, 
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MORSE TWIST DRILL & MACHINE COMPANY, 


BEDFORD, 
Sole Manufacturers of 


MORSE PATENT Recalls LIP Label Male mie 


NEW 


MASS. 








SOLID AND SHELL REAMERS, BEACH’S PATENT 


Drills for Coes, Worcester, Hunter a other Hand Drill Presses. 


Adjust: ible Drill Chucks, ‘I 
All Tools Exact to Whit 
GEO. R. STETSON, Sup’t. 


‘aper Reamers, Milling Cutters, and Special Tools to order. 


SELF-CENTERING CRUCK, BIT STOCK DRILLS. 
Drill Grinding Machines, Center and 


worth Standard Gauges. 
EDWARD S. TABER Pres’t and Treas, 





PORTABLE CRANK PI MACHINE, 


For turning 
crank pins in posi-| 
tion and while | 
wheels are unde r| 
engine. 


off 





| 
tL. B. FLANDERS MACHINE WORKS,| | 
PEDRICK & AYER, Prop’rs. | 

1025 Hamiiton St., Philadelphia, Pa, 
New Descriptive Circular on application. 


R. HOE & CO. 





FW. MOSS, 


80 JOHN ST., N. Y. 


STEEL %=_FILES, 


EAMMERS. 


wees Cast Steel, for Dies, Punches, Drills, 
Turning Tools, Taps, Reamers, &c. 


IMP’D MILD-CENTRED CAST STEEL 


For Taps, ) Roam amers, &c. 


ARMSTRONC’S 





























IMPROVED ADJUSTABLE STOCK AND DIES 
FOR PIPE AND BOLTS. 


Printing Press, 


Machine and Saw 


MANUFACTURERS, 
Grand, Sheriff, Broome & Columbia Sts. 
29 & 31 Gold Street. 


Principal Office, 504 Grand St., cor. Sheriff, 


NEW YORE. | 


FORCES 


Improved, without 
Belts, Bellows, Crank 
Pins, Dead Centers or 
Back Motion. 

Send for circwar. 


EMPIRE 
Portable Fonge Co, 


COHOES, N. Y. 
J. A. FAY & CO., ciNciNnate 


#3 Ohio, U.S. A. 
BUILDERS OF IMPROVED 


Wood- Working Machinery. 


Embracing nearly 400 Machines for 


Planing & Matching, 


_M or 


U PAT'D 
SPR.6 75,007. 8.1 be 





Tapped to the U. S. and Whitworth Standard 
| Gauges. Adjustable to all variations in the size of 
fittings. Can be resharpened without drawing the 
temper by simply grinding them. Possessing prac- 
tical advantages appreciated by all mechanics. Cir- 
culars sent free en application. 


‘anufactured by F. ARMSTRONG, Bridgeport, Conn. 


TOOLS. 


Machinists, Engineers, Model Makers 


and all classes of Mechanics can find 
TOOLS to suit them at 
Ae ec NE ae 


184 to188 WASHINGTON STREET, 
BOSTON, MASS. 


A. J. WILKINSON & CO. 


CATALOGUES FREE. 


| 
| 
| 





EMPIRE 











Surfacing, Moulding, Tenoning, 
tising, Boring, and Shaping, 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 
Resawin Machines, Spoke and 
Wheel Machinery, Shafting, Pulleys 
etc. All of the lighest standard of 
excellence. 


W. H. DOANE, Pres't. 





New Haven Manf’g Co. 
NEW HAVEN, CONN. 


Lathes, Planers, Drills, &ec. 


ELECTRIC LIGHT. 


THE FULLER ELECTRICAL COMPANY, 


having perfected their system of Electric Lighting, 
are prepared to furnish the Improved Gramme 
Dynamo Electric Machines and Eiectric 
Lamps, either for single lights or for from 2 to 20 
lights in one circuit. 

This apparatus is unexcelled for durability, 
steadiness of light and economy of power, 
and requires less attention than any other. 

For price list and further particulars, apply to 


THE FULLER ELECTRICAL COMPANY, 


44 East Fourteenth Street, NEW YORK. 


D.Saunders’ Sons, 


MANUFACTURERS OF THE ORIGINAL 


|.X.L. 


Pipe Cutting & Threading Machine, 


BEWARE OF IMITATIONS. 
None Genuine without our Trade-Mark and Name. 
* STEAM AND GAS FITTERS’ HAND TOOLS, 
Pipe Outting and Threading Machines, 


For Pipe Mill use a Specialty, 


», L. LYON, Sec’y. 





Patent Binder for the American Machinist, 
$1.00 EACH, BY MALL OR EXPRESS. 















TRADE 
“MUVA 


OVERHEAD TRAVELERS 


MIT os DIFFERENTIAL PULLEY BLOCKS. 


Capacities from 1-8 Ton to 3 Tons. 
The bridge has longitudinal motion on the tracks, and 
the trolley transverse motion on the bridge, so that an 
article can be transported from any point between the 


tracks to any other point 
Plans and estimates furnished free. 


THE YALE LOCK MFG. 60, 


STAMFORD, CONN. 
SOLE MAZEERS. 


PHILADELPHIA— 607 Market St. 
CHICAGO—64 Lake St. 











ql NEW ‘YORK—83 Chambers St. 


Salesrooms :~( Bogmon—204 Franklin St. 


40 page Catalogue of Light Hoisting Machinery sent free on application. 


ERIC TION sect ruttets 


D CUT-OFF COUPLINGS, 


= JAS. HUNTER & SON, North Adams, Mass. 


MACKENZIE Ludlow Valve Mfg. Co. 


OFFICE AND WORKS: 
938 to 954 RIVER ST., 








CUPOLA fo 
MADE BY 67 to 83 VAIL AVE. 
TROY, NW. x. 








Smith & Sayre Mp, Co, 


245 BROADWAY, 


NEW YORK, 


VALVES—Double and Single 
Gate, 1-2 in. @ 48 in. outside and 
inside Se rews, Indicator, etc., for 
Gas, Water and Steam. 


Also, 


FIRE HYDRANTS. 


SEND FOR CIRCULAR. 


=S°REESL, 


Successor to A. F. PRENTICE & CO., 


=. 
MAC HINISTS TOOLS. 


IMPROVED UPRIGHT DRILLS 
with Lever Feed, and Wheel Feed with Quick 
Return Motion. 


Differs from all others in 
having a continuous tuy- 
ere. Blast enters fuel at 
all points, causing com- 
plete diffusion of air, and 
uniform temperature} 
throughout the furnace. 

Melts 10 to 15 tons an hour 

with blast pressure re- | 
quired to melt 2 or 3 tons | 
in an ordinary cupola. 

Gains largely in time, fuel and quality of casting. | 


=> KEYSTONE INJECTOR 


SIMPLEST® BEST, 
BOILER FEEDER 
MANF’CD BY 


E.TRACY 


SI& 513 N™ 12 ST, 
PHILADELPHIA PA. 


-FOR CIRCULARe 
























WORCESTER, 
MASS. 














For Foundries and Machinists, 


PHOSPHOR TIN. 


The best article to make all grades of Phosphor 
Bronze, now so well known to the trade. Send 


for pamphlets. 
. KAUFMANN, 
32 Park Place, New York. 






















. Sole Agent for the U. 8S. and Canada. ALMON D DR RILL C H OK. 
# UPRIGHT DRILL PRESS $'75°2 | tote of a A 
¥ KEY SEATING MACHINE $55° any work required, ot 


true. Sold at all Mach- 
inists’ Supply Stores. 


T. R, ALMOND, 
84 Pearl 8t., Brooklyn, N. Y. 


SEND FOR CATALOGUE 


Ww: Pp. DAV! Ss’ | 


Gy NORTH BLOOMFIELD, iby | 














ONT. CO. N.Y. 
























RUNS IN OIL. 
Guaranteed to ac- 
curately regulate 
y all classes of en- 
gines. 

Illustrated and descriptive 
Catalogue sent on application. | 
Correspondence solicited. 


W. H. CRAIG & C0., Sole Manutr’s, | 


Lawrence, Mass. 





mel an « 
> « sx 
WE CHALLENGE THE WORLD FOR ITS EQUAL be 4 = “as 
RUESIVTER és DUVUINI, F ~ 3 — i 
Schuylkill Falls, Philadelphia. ie = mo 
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Patentees and Sole Manufacturers of the Excel- hs ~ 2S Bes 2 © 
sior Steel Tube Cleaners. $1.00 perinch. Most lib- 5 a Ss 6 ss 
eral discounts to dealers. Send for circular. SoS @ + _ & 
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FOR STEAM ENCINES, ho 5 = 
_ << & 
The Most Perfect Governor Known. » feEB 
; a 
is 


NEWARK, 


——New York Agent— 








YONKERS, N. Y. 


Send for Circulars. 


HEWES & PHILLIPS’ IRON WORKS, 





4. ALLEB, 109 Liberty St. GEAR CUTTING MACHINE, 











Aprit 22, 1882. | 


AMERICAN MACHINIST. 
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WOODBURY, BOOTH & PRYOR, |THE PORTER-ALLEN HICH at tees ENGINE: 


TER, Vice-Presi 
t B, RiGH RDS Sor rem cent, 


Manufacturers of 


Automatic Cut-Of; 
Fixed Cut-Off 
and lide Valve 
STEAM 
ENGINES, 
Tubular Boilers, 
HEWES & agg IRON 


Rochester, N. Y. 


Ee 








WORKS, 


Manufacturers of 


The ALLEN PATENT 
AGH-SPEED 
ENGINE, 






Non-Condensing, espec: | 
ially designed and con- 
structed for the Rolling | 
and Cotton Mill Trade, 
and all establishments 
requiring an absolutely 
; . —- and economi- 
cal power. 
Tubular Boilers and Steam Fittings. Contracts takep for anaes Motive. Power Outfits. 


-NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Unsurpassed in every respect for 
Coal, Ashes or Attendance. Hoisting in Warehouses, go 


Started Instantly by a Match, it Ventilating, Running small —_—— 
gives full power immediately. etc. 2,4and7H. P. and upwa 


When Stopped, all Expense Ceases. Built by 
No explosions ; No Fires nor ri SCHLEICHER, SCHUMM & CO. 


ers; No Gauges ; No Pumps; . 
Engineer or other ateendaat Wille 3045 Chestnut St., 
running. PHILADELPHIA. 


Boston Agency, HILL, CLARKE & CO., 36 & 38 Oliver Street. 
New York City Agency, A. C. MANNING, 38 Dey Stresc. 


The Hendey Machine Co. 


TORRINGTON, CONN., U.S. A. 


Manville Patent Iron Planers and Shapers, 


15 i>. 24 in. Shapers, 346 ft. x 16 in., 5 ft. x) 














ANVILLE — cuarens- 
a ENT PLANERSANO SBD T By 
HENDEY MACHINE CO. J 
Worcay TVILLE CONN- ue) lw, 
SEND FOR cATALOGUE pa 












Shapers. 


Hand Planers, 
Steel Spindle Hand Lathes, Brass and Wire Slitters, 
Spring Chuck, and Common Clock Lathes. 

logue gives many names of users of our tools. 


Large Side or Surface Planer 
FOR SALE. 


and Intended for planing heavy castings ; full capacity, 
12’ long, 4’ high; is strongly geared and in first-class 


pre ale 
Ss. T. LUND 





| a = ‘- | 

MECHANICAL DRAWINGS. 

Copies or Tracings of any class of machinery made 
aa used in Europe. 2000 designs. o 


RICHMOND, Mechanical 
Draughtsmen, 176 Broadway, N. Y 





Engineers 











? IRON PLANERS, 


| 
| 
| 
| 


| 


| 


Both Condensing and | 


MERRIOK 


President and 
GC: EGET WTO, Ces o0t Tees. 


S, Superintendent. 

THE SOUTHWARK 
FOUNDRY & MACHINE 
CO., Philada., having 
largely increased its 
facilities is now pre- 
pared to fill all orders 
for the Porter-Aller 
Engine on contract 
time. 

Orders solicited for 
Iron and, Brass Cast- 
ings in the rough. 


Address the Com- 
pany, 430 Washington 
Avenue, Phila., Pa. 


JOSEPH B. MATTHEWS, 


41 Centre Market Space, Baltimore, Md. 
Manufacturer of the MATTHEWS 


‘Patent Automatic High-Speed Enping, 


For Electric Lights and other purposes requiring 
steady, reliable power. The best and cheapest in 
the market. 25H. P. for $500. Also, manufacturer 
of the Matthews PATENT PLANING MACHINE. 


THE ALLIGATOR WRENCH, 


Patented Aug. 3I, 1875. 
Teeth cut diagonally. Grips Round Iron or Pipe. 





DRILLING MACHINES, 
ENGINE LATHES, 
TRON SHAPERS, 
ENGINES & BOILERS 


A GENERAL LINE OF 


IRON AND WOOD WORKING 


MACHINERY. 
TOOLS &SUPPLIES 


In Store and to Arrive. 


“OO. L. PACKARD, 


Milwaukee, Wisconsin. 








AMBERICAIN SAW CO. 
TRENTON, N. J. 


JARVIS PATENT FURNACE steawsoiths. 


Economy of Fuel, with increased capacity of steam power. 
The same principle as the SreEMANs’ PRocEss OF MAKING 











| 
| 
20 in., 6 ft. x 24 in., 8 ft. x 24 in. Planers, Amateurs’ | 


th chuck and centers, Hollow | 
Cata- | 


STEEL, utilizes the waste gases with hot air on ps af the fire. 

Will burn all kinds of Waste Fuel without a blast, includ- 

ing screenings, wet peat, wet hops. sawdust, logwood chips, 
slack coal, &c. A. F.U PTON, G General Agent, 

Send for circular. 7 Oliver St. ( P. O. Box 3401,) Boston, Mass, 
BERTON & NICKEL, New York Agents, 

No. 92 Liberty Street. 

POND ENGINEERING CO., Western Agents, 

709 Market Street, St. Louis, 

And 130 W. Second St., Cincinnati, 





Ohlo. 





NEW AND SECOND-HAND MACHINERY SECOND-HAND and NEW MACHINERY 


| Une 9ft. 


Second-Hand & New 71 OLIVER STREET, BOSTON, Mass. 


For Sale, in Store March 17th, 1882, 


at Chicago, Hll., by W. A. James & Co. | April 5, 1882. 


New 
x 32 in. x 32 in. 
x 86 in. x 36 in. 


Planers. 


| 
| 
Betts Machine Co. 4 The following New and Improved Machinists Tool 


One 13 ft, are part of what we have for early ee 


One Planer 17 in, x3% ft. 


One 6 in. Stroke Shaper. 
One 15in. Stroke Shaper. 








Good order. 


Oue oat 20in.x46ft. Thayer & Houghton. Good H, PRENTISS & CO., 
One Planer 24in.x5ft. New Haven. Good order. ° DEY . . . 

One ‘“* 24in.x5ft. Whitcomb Al. #2 DEY STRFET, NEW YORK. 

Two * 26in. x6'4tt. Brettell. New. 

One “ 24in.x6tt. Ames. New. 

One ‘* 3801n,.x8it. Fitchburg. ew. 

One “ 8Tin. x10ft. Second-hand. Good ord r. 


Boynton. New. 


Hendey. Nev. 








W.A. JAMES & CO., 
273 & 275 Sonth Canal St.. Chieago, Til. 


HILT, ChLAREE &Co. 


36 OLIVER STREET, BOSTON, MASS. 





VDne 15 ieee ee ann Eberhardt. New. 
One 20 in. Stroke Shaper. F 
ans 24 ~ Stroke Shaper. Hendey. ed | E VW M A Cc | i fy E Ss H Oo Pp T oO oO L Ss. 
One Screw Machine. New Pattern. Wire Feed. 
One # in,” Upright Drill. — ae. List of Sizes for Quick Delivery. 
One Min. “ * Ames. New. LATHES. PLANERS. 
Three Seustive Drills, New wont ie in, swing, : ft. be bed. — a a in. X ss in. x ag a. 
25 Lincol ille Vises. Guod ° ) eu. . ie “ =} sy. 
Ee baaree aend Miller. New. 1‘ 17 « ‘“ 6 ‘cS ut “* manne. : an = a mn * t ae ey 
One 10 Ib. Als Bammer. Hotchkiss, Good order, 19 « z J W right. (nora 22 in. x 22 in. x 4 tt. Pease. 
One 200 lb. Brad mer. Al. : 8 “ “c . ‘ ° > 
One 60 Ib. Cobian Mamener, New. 20 « ‘6 8 rie Gr ay. 22 in. x 20 nm. + 4 ft. Pond. 
All sizes Bradiey Hammers furnished to order 10 Fifield. | 24 in. x 24 in. x 6 ft. Ames. | 
ee i bah. (24 in, x 24 in. x 6 ft. Hendey. | 
E, P. BULLARD, (22° “ 10% « Blaisden. 26 in. x 26 in. x 6 ft. Gleason | 
® ° ] 94 “ 6 ) «& (73 | . . . ’ | 
‘ 12 “ 30 in. x 30 in. x 10 ft. Fitchburg. | 
14 DEY ST., NEW YORK, 38 . 3 12 « © Lathe & Morse, (32 in. x 82 in. x 10 ft. Gleason. 
General Eastern Agent tor y > oe 6 * “& Powell. 
AKRON IRON CUS Patent Hot/386“ “ 16“ “ Fitchburg. | 
Polished SHAFTING. 2 No. 2 Cabinet Turret Lathes 


1 « Immediate delivery. 


1 Fox Lathe, 


| One 13 ft. x 36 in. x 36 in. “@ ba 
MACHINERY. New & Second-Hand °°" iu't pea ste cong get 
= z 2 n, x 20in, x aners, lew. pri ° 
s ew econ an : Second-Hand Planers. 2 801n. swing, 15 {t. bed. Engine Lathes. * 
MARCH 29. 1882. Gee STRUT, Sem aC | ESE eee th 8 Bos lene Llbe. 
r : 9; Trinle | : In. In. Gone 22in.x 12ft. Engine Lathes. Apml. 
Two eee a <=. tr 16ft. Triple Geared. MACHIN E R y One 8ft.x 33in.x26in. Williams, Rich & Co. 3 1910, swing, 10 th. an Sigh Lathes. April. 
x , e One 6ft. x 26in. x 26in. Aldrich 41lin. * fr ry 1 
One Engine Lathe, 36in. x 18 ft Fifield. New, Aug. 1 One 14ft. x 72in. x 48 in. Schenectad > Ce 
3 | : : : sctady. z230in. Upright BackG D AP 
— | “ mS ain, Lae Fitleld. New. =} APRIL 4, 1882. | One 8ft.x1Tin. x 12in. Lathe & Morse. 2 gin, Shapers. P ew. Apri paved rills. 
One “ “  O4inex 10m. =“ “ 2 Engine Lathes, 14 in. x 6 ft. Gront & Bogert. New. New Engine Lathes. 30 in ay ag on hand: " 
One * el 24 in.x1l0ft. New Haven. 1 22 in. x 1012 ft. * a One 18ft.x48in. Fifield. 19 in “— 10 oe mene Lathe. ew 
“se oo j , 9 a N z “cc “ee 8, “ 18 ft. 3 os . . 
one « Sinaet «New: 1 « Winsett, Bini « |Qneiét. xesim. oe ae UF . « Z P 
One * *  18in.xl0tt, Jones&Lamson. New. 1 ‘ “« 18in. x 8ft. Lodge & Barker. “ |Onel2ft.x24in.  “ 17 _ “ ~ “ “ hand 
Three Engine Lathes 18in.x8ft. Jones & Lamson 1 ‘ as 24in.x 12 ft. Fitield. a Oue sy x 26 in. Pockine. i4in, >! > “ “6 oom . 
ew. a = 12in.x5ft. Young. as One 20 ft. x 36in, Fifield. . ee ’ a ° 
One Engine Lathe, 18in.x7ft. Armsley & Harring- 1 * “ 12in.x4ft. Washburn. ss One 8ft. x 20in. Perkins. 4 7 ane : é i. re > 2d-hand. 
ton, Goud order. 1 Hand ‘“ 12in.x5ft. Garvin. « |O e16ft.x26in. Niles Tool Works. ‘ a 4 ft. y New 
One Engine Latne, 18in.x7ft. Thayer & Houghton. 1‘ “s 10 in. x 4fr, “ « | One on x te in, Perkins. ot if au = port leis. ew. 
Good oruer. 1 Fox “ Win. x5 ft. Pike & Dean. «| One S8ft. x 17 in. ° 
One Engine Lathe, 16 in. x 6-7-8 ft. Bridgeport Mch. 1 ‘Turret ‘* 1sin.x5ft. “ “ Second-Hand Engine Lathes. ole J Late, ae it. bed. 48 in. swing. 
Tool Works. New. 1 Planer, 24 in. x 24in x6 ft. Whitcomb. « | gece celia See mon te Baines ace. Vine order. 
Six Engine Lathes,16in. x6 ft.-Tft.xSft.Ames.New. 1 “ | 2tin. x 24¢in.x6ft. Woodman. “ esa. See nee. in. Swing Kadial Drills. New. 
Two * ‘ Sin. x 6ft. Jones & Lamson. N 1 “ Q4in. x 2tin.x6ft. 2d-hand. Goodorder. | Que 18 ft. x 8 in. : 38 in. Swing Upright Drills, B. G. & 8. F. New. 
Two ‘* “ 15in.x6ft. Fuiather’s. New. 2 20in. Upright Drills. Prentiss. New. — . Ig x = ag Sues Mie =e tng ine Coctant = Ames. New. B. aan F 
One * ss 15in.x6ft. with Turret. Flathers 216in. “ “ me 10. X sein, Voudie head. in. Upright Dri ack Gear. New 
‘ One 17 ft. x 32 in. New Haven. 18in. Bench Drill. 
New. 1 801i in, ‘ sé é ‘ee ‘ : > , 
Two Eugine Lathe,!4in.x6ft. Star ToolCo. New. | 1 Schlenker Bolt Cutter to take size from 14 to 14% | | ed * > : oq Lorne & meres. " Ms Drills, heavy. mocend-hand. 60 and 72 in 
Ty . q > . ‘ . . -* ‘ ° e PF 
_ “ “ 75m. Ames. New. inches inclusive. New. One 7ft.x19in. Lathe & Morse. 6in. Shaver. New. Hand or Power. 
Si Hand Lathe. 12 inx5 ft. Hende New NEW YORK AGENCY OF THE TANITE CO: Great variety Shapers, Pulley Turning Machines Index Miller. 
bed fy € e's and Grinding Machines will be sold cheap by Milliag Machines, Lincoln pattern. Second-hand 


Mauhattar Arms Co, Millers. Second-hand. 

Sellers Milling Machine. 2d-hand. 

Face Milling Machine, Second-hand. 

Pond’s Double Milling Machine. 2d-hand. 

No. 2Screw Machine. New. Turret Head. 

Screw Head Slotter. Second-hand. 

Second-hand Profiling Machines. 

4% in Hyde’s Patent Centering Machines. New. 

Emery Grinder, 2d-hand., for 10in. Wheels. 

Pipe Cutting Machine, Second Hand, 2 in. 

14 in. Wood & Light Bolt Cutter. New. 

Bolt Pointing Machine. Second-hand. 

Double Nut Tapper. New, 

Horizontal Boring Mill, 48in. Swing. 

Horizontal Boring Machine, 10 in. Swing. 2d-hand. 

Betts, No. 2, Power Punch. New. 

Double Acting Presses, No. 3, nearly new. 

Single-Acting Presses, for power, “ 

Foot Presses, nearly new. 

Medium Power Punching Press. Becond hand. 

Small “Presses, 

Foot ats setts bench. New 

Lot Pistol Machinery. Second-hand, 

Grind Stones and Frames. 

300 lb. Steam Hammer. 2d-hand. 

Crane. Second-hand. 20 ft.jib. 6 Tons. 

4 Side Moulding Machine. New. 8 in. 

Lot of Forges 1 Band Saw, 1 Slat Tenoner, 1 
Railway Saw Bench, 1 “oot-power Circular Saw, 

Cold Rolled Shatting, Palleys, Hangers, Coup- 
lings, &c., always in store. 


~ 
Sc 
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The George Place Machinery Agency, 


121 Chambers and 103 Reade Sts., New York. 














OWN & SHARPE MFG. CO, 


PROVIDENCE, R. I. 


MANUFACTURERS OF 


Machinery and Tools, 





This machine is designed for ordinary milling 
operations upon small work. There is theusual 
automatic feed operating the table, and a hand- 
lever attachment, either of which can be made 
use of, as the character of the work to be done 
may require. The spindJe of the machine is pro 
vided with anti-friction bearings and arrangements 
to close up as wear takes place. Attached to the 
stand and bed is the pan G, forming a convenient 
place for tools, work and waste Overhead 
works accompany the machine 

W hole length of table, 20 inches; whole width 
of table, 7% inches; distance of feed of table, 9 
inches ; height of centre above table, lowest 
point, 14 inches; height of centre above table, 
highest point, 3% inches; vise jaws, 34 inches 
long, {inch deep. Weight, boxed ready for ship- 
ment, about 750 lbs. Price, boxed and delivered 
at Railroad or Steamer in Providence, $260. 





PLAIN BILLING SACKING. (Small Size.) 





MACHINE TOOLS 


And lron-Working Machinery ~ 


OF EVERY DESCRIPTION. 


Boring and Torning Mills, 
‘DRIVING WHEEL LATHES, 


| Hydrostatic Wheel Presses, 















Iron Planers, 
| Car Axle Lathes, 
Wheel Borers, 


' Screw Machines, 


Engine Lathes, 
Car Upright Drill Presses, 

Special Pulley. Turning Lathes, 
| Universal Radial Drilling Ma- Special Pulley Boring Machines, 


&C., XC., Xe. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


| chines, 
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ERICSSON’S CALORIC PUMP, 
C. H. DELAMATER & CO., 10 Cortlandt St.. New York, 


uo 
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THE PRATT & WHITNEY C9. 
HARTFORD, CONN., U.S. A. 


Manufacturers of 


MACHINISTS’ TOOLS 


Gun, and Sewing Machine Machinery. 


DROP, & TILT HAMMERS, 


POWER, HAND AND FOOT 


PUNCHING PRESSES, 


Broaching and Drawing Presses, 
SINKING MACHINES, 


Pillar Shapers and Power Shears. 


SEND FOR ILLUSTRATED CATALOGUE AND PRICE LISTS, 


BILLINGS & SPENCER CO., 


HARTFORD, CT. U.S. A. 
MANUFACTURERS OF 


BILLINGS DOUBLE ACTING RATCHET DRILLS, 


We manufacture two sizes, 10%, and 1334 inches in 
length. They are Drop-forged of the best Bar Iron and 
Steel for the purpose, and are qmade to use Morse Taper 
Shank Twist Drills, also provided with socket with square 
taper hole for Square Shank Drill. 

This Drill can be changed from Right 
to Left Hand Drilling by simply 
movins the Pawl to right or left. 

Price for 1034” with Socket, to Handle 
Drills, from 14)" to 29-32’ inclusive, and 
_ ocket, for Square Shank Drills, $14.00. 

Price for 1334 with Two Sockets, to Han- 
dle, Drills from 44” to 14” inclusive, and 
Socket for Square Shank ‘Drills, $18.25. 


OF EVERY DESCRIPTION. 








DIE 








THE 
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DROP FORGINGS 





highest degree of accaracy at present attained: 


GRANT & BOGERT, 


FLUSHING, L. I, N. Y. 


MANUFACTURERS OF 


FIRST-CLASS MACHINE TOOLS, 


Having set up one of the THE PRATT & WHITNEY CO’S arse SPUR GEAR CUTTING 


ENGINES re prepared to promptly execute all orders for gears or gear cutting with the 





GRAY’S 


GRINDSTONE DRESSING MAGING 


Will true a stone in ten minutes, WITHOUT DUST, | —~resses, ies, 


Guaranteed satisfactory. Price, $15.00 | 
* G. A. GRAY, JR. & CO AND SPECIAL MACHINERY 
| FOR SHEET METALS. 


CINCINNATI, OHIO. 


E. W. BLISS, —s 


MANUFACTURER OF 
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Punching Presses 
DIES AND OTH OTHER A TOOLS 


ugar senval METAL, ‘cons, 
DROP FORGINGS, 4c, 


Stiles & Parker Press Cog 
Middletown, Conn. 


THOS. DANIEL, 


ATTERN MAKE 
60 FULTON ST., NEW YORK, 
Electrical and Intricate Core Work a Specialty. 





Lodge, Barker & C0, 
S. E. Cor. Pearl 
and Plum Sts. 

CINCINNATI, O. 


R§ Manufacturers of 


18’ BNGINE GATHES 


Emery Wheels & Grinding Machines. 
THE TANITE CO. 


Stroudsburg, Monroe County, Pa. 


Orders may be directed to us at any of the following addresses, at each of 
which we carry a stoc 
New York, 42 Dey St. 
Chicago, 152 & 154 Lake St 
Chicago, 40 Franklin St. 
Minneapolis, 254 Second Ave 
Philade Iphis, 925 Market St 
Boston, Cor. High & Oliver Sts 
St. Louis, 209 North Third St 
St Louis, 811 to 819 North Second St. 
Cincinnati, Cor, of Pearl & Plum Sts. 
Pittsburgh, 137 First Ave. 












TURRET LATHES, 








Indianapolis, Cor. Maryland & Delaware 
Sts 

New Orle ans, Cor. Union and St. Charles 

, South St 

San Kr rane isco, 2 & 4 California St 

Portland, Oregon, 43 Front St. 

London, E ng., 9 St. Andrew’s St., 
born V iaduct, KE. C 

Liverpool, Eng, + 

Sydney, N.S. Ww. 


Hol 





, 17 Pitt S 


2 The y uaple, Dale St. | 


Babcock & Wilcox Water-tube Steam Boilers. 


Adapted for all Purposes. Safe from 
Explosions, 


678 H. P.in use by SINGER ME’G CO., New York: 8,790 
iv P. by HARRISON HAV EMEYER & CO. Philadel; hia; 
2,880 H. P. by DECASTRO & I NNER SUGAR RK RE 
ING CO., Brooklyn; 4,600 H. P- 5 RIC 
SUGARC ‘0. Buffalo: 1, "350 H. P. Ue PHESE JESSUP &M OORE 
PAPE CO. , Wilmington; 720 H. P. po RABITA TAN Wi 
EN MILLS, New Jersey; 600 H. P. by STUDEBAKER 
BROS. MF’G CO., South Bend, Ind., and wre of > 
in all kinds of business, from 50 H. P. to 2 

Centennial FE auposition Medal awarded this Cobar? for high. 
est economy an oneney on test. 

Illustrated Circulars and other desired intormation 
promptly furnished. 


BABCOCK & WILCOX CO. 
30 Courtilandt Street, New York. 


THE BUFFALO STEEL FOUNDRY, A"? 


PRATT & LETCHWORTH, Proprietors. 


Orders and Cerrespondence Solicited. 


aaa. CARPENTER Wee TT TITTTiTiTitTi 











MANUFAOTURER 


TAPS & DIES 


PAWTUCKET.R.I. 











